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Tobacco taxes and prices are key factors in controlling the demand for tobacco products and 
essential components of an integrated approach to tobacco control. This chapter examines 
the evidence surrounding tobacco taxation and pricing and the impact of taxation and pricing 
on the prevalence of tobacco use and the consumption of tobacco products. This chapter 
discusses: 

■ Models of the demand for tobacco products, including economic models of addiction 

■ The evidence on the impact of taxes and prices on the demand for tobacco products 

■ The effect of factors such as age and gender on sensitivity to changes in the price of 
tobacco products. 


Taxes on tobacco products tend to be higher in high-income countries (HICs) than in low- and 
middle-income countries (LMICs). Tobacco products are often more affordable in HICs than in 
LMICs, but over time, cigarettes have generally become less affordable in HICs and more 
affordable in LMICs. Significant tax and price increases can have a particularly strong impact 
on some of the groups most affected by the tobacco epidemic, including youth and people in 
LMICs. 
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Introduction 

Governments and policymakers have access to a substantial number of tobacco control tools designed to 
reduce tobacco consumption. There is a consensus that the single most consistently effective tobacco 
control tool is significantly increasing the excise tax on tobacco products. 1 5 The principle is simple: By 
increasing excise taxes on tobacco products, retail prices will increase, in turn causing decreases in the 
consumption of tobacco products. Not only does an increase in the excise tax reduce tobacco use, but 
overwhelming evidence also suggests that it raises government revenue. (See chapter 5.) 

Other tobacco control tools are discussed in subsequent chapters, including bans on tobacco marketing, 
smoking in public places, and youth access to tobacco, as well as services to help people quit using 
tobacco, among others. Although these tools are important in a comprehensive tobacco control strategy 
and help create an environment in which tobacco use is no longer acceptable, their direct effect on 
tobacco consumption is more modest than the impact of significant increases in the excise tax. 

Moreover, prohibiting certain practices (e.g., tobacco marketing or indoor smoking) has a limited effect 
because after such practices are prohibited, they cannot be prohibited further. Increases in tobacco excise 
taxes are not subject to such constraints; excise taxes can continue to be increased, even if the tax rate is 
already very high. 

Increasing the excise tax, more than any other tobacco control tool, is firmly rooted in economic theory 
and application, 6 thus economists are well placed to analyze the rationale and workings of this tobacco 
control tool. Other tobacco control interventions also have an economic aspect, but they typically have a 
far more multidisciplinary focus and benefit from inputs from a wider variety of disciplines, such as 
ethics, philosophy, and social policy. 

Price elasticity of demand is the key economic concept used to understand or measure changes in 
cigarette consumption resulting from changes in the excise tax and in the retail price of cigarettes. In an 
economic context, elasticity refers to the responsiveness of one variable to a change in another variable. 
The price elasticity of demand measures how responsive demand (or consumption) is to a change in the 
price of the product. Technically, the price elasticity of demand is the percentage change in the 
consumption of a product in response to a 1 % change in the price of the product, with all else remaining 
constant. As will be discussed below, nearly all empirical studies have found that the price elasticity of 
demand for tobacco products lies between zero and minus one. Estimates for high-income countries 
(HICs) are clustered around -0.4; estimates for low- and middle-income countries (LMICs) are more 
variable and somewhat greater in absolute terms (further from zero), with estimates clustered around 
-0.5. In other words, for HICs, a 10% increase in the price of tobacco is expected to decrease tobacco 
consumption by 4%. For LMICs, a 10% increase in price would be expected to decrease tobacco 
consumption by 5%. Thus, tax and price increases are a potentially potent tobacco control tool in all 
countries. 

Many econometric studies have estimated price elasticities for other aspects of tobacco use beyond 
consumption, including prevalence, cessation, initiation, duration of smoking, frequency of smoking 
(e.g., daily vs. non-daily), and conditional demand (amount of the product consumed conditional on 
being a user of that product). 2 Still others have estimated cross-price elasticities of the demand for 
tobacco products—that is, the impact of a change in the price of one tobacco product (e.g., cigarettes) on 
the use of another tobacco product (e.g., smokeless tobacco), or of a change in the price of a subcategory 
of one product (e.g., premium cigarette brands) on the use of a different subcategory of that product 
(e.g., discount cigarette brands). Finally, while many studies have estimated income elasticities of 
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tobacco use, few have estimated affordability elasticities, which focus on the role of price relative to 
income in influencing the demand for tobacco products. 

This chapter reviews the rationale for levying excise taxes on tobacco products; recent theories on how 
to model the demand for tobacco products; important statistical trends in cigarette consumption, pricing, 
and taxation; and empirical data on price elasticity of demand from studies in LMICs and HICs. 

Rationale for Levying Excise Taxes on Tobacco Products 

Controversial and luxury items have been subject to taxes for centuries. As far back as 1776, Scottish 
philosopher and political theorist Adam Smith argued in an oft-quoted paragraph that “sugar, rum, and 
tobacco, are commodities which are nowhere necessaries of life, which are become objects of almost 
universal consumption, and which are, therefore, extremely proper subjects of taxation.” ,p By taxing 
these commodities “the people might be relieved from some of the most burdensome taxes; from those 
which are imposed either upon the necessaries of life, or upon the materials of manufacture.” p In 
Smith’s day, the primary rationale for levying a tax on tobacco was to raise revenue for the government. 
As governments have subsequently expanded greatly and diversified their sources of revenues, the 
relative share of tobacco excise taxes has decreased in most countries. However, lower income countries 
typically depend more on indirect taxes, including tobacco and other excise taxes, than on direct taxes, 
such as income taxes; thus, the contribution of a tobacco excise tax in such countries can be quite 
substantial (see chapter 5). 

The literature identifies a number of reasons for levying an excise tax on cigarettes, of which raising 
government revenue is only one. In 1995, a group of economists in the United States and the United 
Kingdom of Great Britain and Northern Ireland proposed the following reasons for raising tobacco 
taxes: (1) to raise revenue, (2) to have smokers pay for the burden they impose on others through their 
smoking (the externality argument), (3) to protect children from becoming addicted to a harmful 
substance at an age when they do not have the capacity to make an informed choice, and (4) to improve 
public health by reducing the mortality and morbidity impact of smoking. 

The second and third of these reasons reflect the notion that tobacco taxes can be used to address the 
failures that exist in the markets for tobacco products. As Jha and colleagues 9 describe, these market 
failures include (a) imperfect information about the harms caused by tobacco use and the addictiveness 
of tobacco products, which is complicated by the uptake of tobacco use during childhood and 
adolescence—that is, at ages when people lack the cognitive ability to make informed choices, and 
(b) the physical and financial impacts (or externalities) that result from tobacco use. 

As described further in chapter 8, many people are either unaware of or underestimate the numerous 
adverse health effects of tobacco use and secondhand smoke (SHS) exposure. 10,11 Smokers tend to hold 
erroneous beliefs about smoking and health: They think they will be able to quit when they want to, that 
low-tar cigarettes are less harmful than other cigarettes, that they are in a lower risk group compared 
with other smokers, or that the general health risks do not apply to them as individuals. 12 In fact, many 
adult tobacco users struggle with quitting, the great majority of smokers regret having started, 13,14 and 
young people taking up tobacco use significantly underestimate the addictive potential of these products 
and overestimate their likelihood of quitting in the future. 15 
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These market failures provide an economic rationale for governments to intervene in tobacco product 
markets, in addition to the clear public health rationale resulting from the considerable death and disease 
caused by tobacco use. According to Jha and colleagues, 9 while other interventions may more directly 
address these market failures (e.g., prominent warning labels on cigarette packs and comprehensive 
smoke-free policies), their reach and effectiveness may be more limited, particularly when it comes to 
reducing tobacco use in the most vulnerable populations. Tobacco taxes have a greater impact on 
tobacco use among young people, those who are less educated, and the poor, as described below. 

Modeling the Demand for Cigarettes 

The relationship between price and cigarette consumption has become the subject of a lively 
methodological economic debate. One major source of contention is how to model consumption of an 
addictive product, because the assumptions underlying the different models used have fundamentally 
different implications for the optimal tax level. 16 Modeling of tobacco consumption, rooted in traditional 
economic models of choice, has undergone continuous evolution in response to expanding knowledge 
and insights into addictive behavior. This section outlines the evolving models of tobacco consumption 
and their strengths and weaknesses. 

The Rational Choice Model 

Conventional models of demand assume that consumers are fully rational and self-controlled and that 
utility in each period depends solely on the consumption during that period. Conventional models 
explicitly embrace the paradigm of consumer sovereignty: Consumers are the best judges of their own 
behavior and of what goods and services to buy. Within this framework, a chosen behavior is a priori 
assumed to be optimal simply because a person has rationally chosen it. Based on this assumption, it is 
held that the government has no reason, in the absence of market failures, to interfere with this revealed 
preference. 

However, conventional models of demand either ignore the addictive nature of goods like cigarettes 
when estimating demand or assume that behavior such as smoking is rational. Under an assumption of 
irrationality, addictive goods might not follow the fundamental economic law of an inverse relationship 
between price and consumption. 17 If this is the case, higher cigarette prices through increased cigarette 
taxes would not be an effective way to reduce consumption. This view has been overturned by a 
substantial body of economic research that demonstrates that the demand for cigarettes clearly responds 
to changes in price. 

Economic Models of Addiction 

Early economic models of addiction and their applications to tobacco use generally assumed myopic 
behavior, recognizing that current consumption of tobacco was dependent on past consumption, while 
ignoring the dependence of future consumption on current and past consumption. 18 This is in contrast to 
the rational addiction model, developed by Becker and Murphy, 19 which treats consumers as “rational” 
addicts and tobacco consumption as rational behavior involving “forward-looking maximization with 
stable preferences.” 19,p 675 Addicts are postulated to be forward-looking if current consumption depends 
on past and future consumption, and by implication, on past and future prices. In this context, price 
includes the retail price and all costs associated with obtaining and consuming tobacco, such as medical 
expenses and even intangible costs like social disapproval. Empirical studies testing whether expectation 
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of higher prices in the future will tend to lower consumption today, as would be expected with forward- 
looking addicts, provide some support for the model. 20-23 

The rational addiction model has become widely used when modeling the consumption of addictive 
goods such as cigarettes. By definition, rational addicts formulate decisions about current consumption 
by accounting for both current and future costs of their behavior. If this is the case, then price-based 
policies are more effective than models that ignore the addictive nature of tobacco use would predict, 
because a tax will reduce current consumption by raising expectations about future prices. However, the 
rational addiction model has been criticized on several grounds, most notably for its underlying 
assumptions of perfect foresight and consumer rationality. The assumption of perfect foresight implies 
that addicted individuals are “happy addicts” who do not regret their past decisions. 24 This assumption is 
contradicted by the evidence that most smokers would like to quit and regret having started. For 
example, Fong and colleagues 13 found that more than 90% of adult smokers in the United States, 

Canada, Australia, and the United Kingdom regret having started smoking and say they would not start 
if they had to do it over again. Feelings of regret are not exclusive to Western countries. Sansone and 
colleagues 14 reported that regret about smoking was common in four non-Westem countries: In Thailand 
(93%) and Republic of Korea (87%) expressions of regret were comparable to those in the four countries 
analyzed by Fong and colleagues; lower prevalences were found in Malaysia (77%) and the People’s 
Republic of China (74%). Similarly, numerous studies contradict the assumption that consumers possess 
adequate knowledge on which to base their consumption decisions and that they use this knowledge to 

\f\ 1 ’~J 

maximize their long-term welfare. For example, Chaloupka and Warner observed that adolescents 
often underestimate the addictive nature of smoking. 

Some economic models of addiction attempt to address this lack of perfect foresight by treating behavior 
as “boundedly rational,” implying that individuals make current consumption choices that maximi z e 
current utility rather than choosing a lifetime consumption path. ’ Bounded rationality can help 
explain seemingly incongruous behaviors—for example, smokers who buy single packs of cigarettes 
instead of cartons, which are priced lower than single packs, in an effort to limit their consumption 
and/or increase their likelihood of quitting. This approach has important implications for the relative 
effectiveness of other tobacco control policies. Suranovic applied this concept of bounded rationality 
to youth smoking initiation, concluding that policies that raise the present costs of smoking will be more 
likely to reduce youth smoking initiation than policies that highlight the long-term health consequences 
of smoking. 

Becker and Murphy’s 19 original rational addiction model also assumes that people’s preferences do not 
change over time. However, results from laboratory experiments and psychological research suggest that 
consumers generally have time-inconsistent preferences and exhibit self-control problems. 27 For 
example, consumers may place a higher value on smoking a cigarette now but have a desire to quit 
tomorrow. But when tomorrow arrives and they have the desire to smoke another cigarette rather than 
quit, they will be in conflict with their own previously stated preference. Preferences become time 
inconsistent when the tradeoff between two time periods changes, such that a person’s relative 
preference for well-being may not necessarily be the same when asked on different occasions. 
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Internality Theory 

Self-control problems are introduced into economic models through the idea of a competing internal 
self, whereby an individual’s preferences change at different times with a view to improving the welfare 
of the current self, sometimes at the expense of the welfare of the future self. 28 Most people exhibit 
present-biased preferences; they have a tendency to pursue gratification now in a way that they may 
disapprove of later. The large time delay between the onset of tobacco use and the onset of disease 
makes smokers particularly prone to this phenomenon, because the health consequences of their current 
actions are most often realized at a distant future date. Thus, smoking can be viewed as an outcome of 

oo 

“multiple selves.” Many smokers want to quit smoking, but the immediate desire to relieve intense 
withdrawal symptoms dominates the desire to quit. In this framework, the model of cigarette 
consumption assumes that consumers are time inconsistent. The existence of an “internality” arising 
from the psychological phenomena of hyperbolic discounting, present bias, and unstable preferences 
supports an argument for a cigarette tax, not only on the grounds of externalities that result in costs to 
others, but also because smoking creates internal costs such as disease and income loss that markets fail 
to correct. 

If consumers exhibit present-biased preferences (i.e., the time inconsistency model), then assumptions of 
rational and time-consistent behavior (i.e., the rational addiction model) may be seriously flawed. More 
importantly, the optimal tax rate prescribed by each model will differ significantly. Under the rational 
addiction hypothesis, decisions about tobacco consumption are governed by the same rational decision- 

24 

making process as any other good, and they invoke the same normative rules as “normal” goods. 

Under this paradigm, the optimal role for government is to correct for the external costs of smoking. The 
imposition of an excise tax on cigarettes makes smokers worse off, in the same way that the imposition 
of a tax on any normal good makes the consumers of that good worse off. According to this approach, 
“addiction per se does not constitute market failure and the costs that smokers impose on themselves are 
irrelevant for taxation unless rooted in misperceptions about the harmfulness of smoking.” 16 ’ p 6 In 
contrast, internality theory concludes that government policies should account for internality costs in the 
same way that they account for externality costs. Thus, taxation may be justified theoretically even 
without externalities. 23 

As a result, time inconsistency (internality theory) models generally prescribe an optimal tax level that is 
higher than that of the rational addiction model because internal costs often dwarf external costs. 27 In 
contrast to Becker and Murphy’s rational addiction model, internality theory holds that an increase in 
taxation can increase smokers’ utility. To test this hypothesis, Gruber and Mullainathan linked data for 
cigarette excise taxes to surveys of self-reported happiness in the United States and Canada. The study 
found that higher excise taxes on cigarettes are associated with increased happiness of smokers. 
Similarly, Choi and Boyle 29 found that Minnesota smokers who tried to quit smoking were more likely 
to perceive the 2009 federal cigarette tax increase in the United States as helpful in promoting smoking 
cessation, a finding they ascribe to the tax increase being seen as a commitment device by smokers who 
want to quit. 
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Empirical Data on Cigarette Price, Affordability, and Taxes 

Cigarette Prices 

Empirical studies have shown unambiguously that the retail price of cigarettes is a crucial determinant 
of cigarette consumption. Some studies have focused on differences in cigarette prices between 
countries. 3 ’ 30 Figure 4.1 displays the median price of a pack of cigarettes in 40 countries (low-income 
[n=3], lower middle-income [n=10], upper middle-income [n=8], and high-income countries [n=19]), 
for which data are available, between 1990 and 2011. 31 

Figure 4.1 shows that cigarette prices, expressed in U.S. dollars, are highest in HICs and lowest in low- 
income countries. Additionally, historical data show that while cigarette prices have increased in HICs, 
they have remained relatively flat in low-income countries. This reflects both the generally higher tax 
levels and more frequent tax increases in HICs. 31 ’ 32 Furthermore, the differences in cigarette prices have 
become more pronounced, in both absolute and relative terms, between HICs and the rest of the world 
since 2000. 

Figure 4.1 Median Price of a Pack of Cigarettes, by Country Income Group, 1990-2011 

7.00 r 



1990 1995 2000 2005 2011 

Year 


■ Low-income (n=3) ■ Lower middle-income (n=10) 

■ Upper middle-income (n=8) ■ High-income (n=19) 

Notes: Using the official exchange rate, the prices of local brands of cigarettes, as collected by the Economist Intelligence Unit, were converted to U.S. 
dollars (not adjusted for inflation). Countries were discarded from the dataset if more than approximately one-third of the time series data were missing, if 
the country experienced a serious bout of hyperinflation or introduced a new currency, or if price data were so unstable over time that they were simply not 
credible. With these countries removed, the subsequent analysis was performed on 40 countries. Data were collected from large urban areas and may not 
reflect the full range of prices within the country. 

Source: Economist Intelligence Unit 2012. 31 

Consumers respond to price changes. It is changes in the retail price, not the level of the retail price, that 
drive changes in the consumption of cigarettes. The current price level is the result of price changes 
from previous years, which would have influenced changes in the consumption of cigarettes in the past; 
any significant future changes in cigarette consumption will depend on future price changes, holding 
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other factors constant. A price increase gives consumers an incentive to change their smoking behavior, 
but if cigarette prices are stable, whether high or low, consumers have no reason to change their 
consumption, again holding other factors constant. 

From an econometric perspective, to estimate the price elasticity of demand for cigarettes in a particular 
country using time series data, the inflation-adjusted (real) price of cigarettes must change over time. 

If the price does not change, then the impact that price has on the consumption of cigarettes cannot 
be determined. 

Cigarette Consumption and Prices 

Analyzing trends in cigarette consumption and the real prices of cigarettes can help to determine how 
successful countries have been at curtailing the consumption of cigarettes. Successful countries are 
primarily high- and middle-income countries that have implemented strong tobacco control strategies, 
including significant tax increases. Conversely, countries where the consumption of cigarettes has 
increased have generally experienced very rapid economic growth but only modest increases or, more 
often, decreases in the real price of cigarettes. The World Health Organization 33 (WHO) reported that, 
compared with other tobacco control strategies in the WHO Framework Convention on Tobacco Control 
(WHO FCTC), countries have made limited progress so far in increasing the price of tobacco products 
by raising taxes. 

Comparative data also show that increases in the price of cigarettes are a particularly powerful tobacco 
control tool. In a sample of countries for which appropriate data are available (n=52; 29 high-income, 

21 middle-income, and 2 low-income countries), the simple correlation coefficient between changes in 
the real price of cigarettes and changes in per capita consumption of cigarettes for the period 1996-2011 
was -0.56 (Figure 4.2). 31 

Cigarette Affordability 

Cigarette consumption is sensitive to changes in income. Since 2000, many LMICS have experienced 
periods of rapid economic growth during which cigarette taxes and prices have not kept up with the 
growth in income. In many LMICs, the demand for cigarettes increases as the average income increases, 
but the demand for cigarettes usually increases by a smaller percentage than the percentage change in 
average income (meaning that demand is relatively inelastic with respect to income). Since 2000, several 
studies 34,35 have used the concept of cigarette affordability, which refers to the quantity of resources that 
are required to buy a pack of cigarettes. The term incorporates both the price of cigarettes and the 
average level of income. With all other factors remaining constant (i.e., income), the higher the price of 
cigarettes, the less affordable they are. However, in countries where the average per capita income is 
high, cigarettes may be more affordable than in a country where cigarettes are cheaper but the average 
level of income is proportionally much lower. 
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Figure 4.2 Percentage Change in Real Cigarette Prices Versus Percentage Change in Per Capita 

Consumption of Cigarettes, 1996-2011 
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Note: Country income group classification based on World Bank Analytical Classifications for 2011. 

Sources: Economist Intelligence Unit 2012. 31 ERC Group 2011, 252 

Two metrics are available to measure the affordability of cigarettes: (1) the number of minutes of labor 
(at a representative or average job) required to buy a pack of cigarettes, and (2) the percentage of per 
capita gross domestic product (GDP) required to buy 100 packs of cigarettes. The latter measure, also 
called the relative income price, tends to be used for a large sample of countries but may be most useful 
when considering the affordability of cigarettes in LMICs. 35 The relative income price increases as 
cigarettes become less affordable because of an increase in cigarette prices or a decrease in per capita 
GDP. However, if both cigarette prices and per capita GDP increase, as is often the case, then the 
affordability of cigarettes depends on the relative magnitudes of these changes. While relative income 
price is an easily constructed measure of affordability given the ready availability of per capita GDP, 
cross-country comparisons of affordability may be distorted when there are significant differences in 
income inequality across countries and when there are significant socioeconomic differences in tobacco 
use within and across countries. A measure of income that better reflects the income of the tobacco¬ 
using population (e.g., average or median income of a tobacco user, or the minutes of work required to 
purchase a pack of cigarettes by the average tobacco user) would help to address this problem, but is 
difficult to use in practice given the lack of consistent data across countries. 
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In their study using data from 1990 to 2006, Blecher and van Walbeek 35 found that, on average, 
cigarettes were far more affordable in HICs than in LMICs, despite being more expensive in HICs when 
expressed in a common currency. An updated analysis using more recent data (Figure 4.3) shows the 
relative income price, categorized by the standard World Bank country income group classification, for 
a sample of 56 countries. This analysis confirms that cigarettes remain more affordable in HICS than in 
LMICs. One hundred packs of cigarettes cost more than 2% of per capita GDP in only seven HICs 
(Australia, Chile, Ireland, Portugal, the United Kingdom, Poland, and New Zealand). In contrast, in both 
of the low-income countries for which data are available, 100 packs of cigarettes would cost more than 
10% of GDP. In the upper and lower middle-income countries reporting data, the percentage of GDP 
required to purchase 100 packs of cigarettes would range from 0.5% to 31.8%. In general, cigarettes are 
less affordable as country income decreases. 

Cigarette consumption is generally higher in countries where cigarettes are more affordable than in 
countries where cigarettes are less affordable. Using cross-sectional data, Blecher and van Walbeek 34 
showed that differences in the level of cigarette affordability can explain, to some extent, differences in 
per capita consumption of cigarettes between countries. These authors estimated the affordability 
elasticity of demand, defined as the quantity by which cigarette consumption decreases in response to 
cigarettes becoming less affordable by 1%, to be -0.53. This elasticity estimate falls in the same range as 
typical price elasticity estimates, but it emphasizes affordability, which is conceptually quite different 
from price. 

In the same way that changes in prices (rather than the level of prices) are more useful as a tobacco 
control tool, changes in cigarette affordability (rather than the level of cigarette affordability) are 
expected to drive changes in cigarette consumption over time. Figure 4.4 shows average annual 
percentage changes in cigarette affordability from 2000 to 2013 for a sample of 49 countries. An 
increase in the relative income price implies that cigarettes have become less affordable. As shown in 
Figure 4.4, between 2000 and 2013, cigarettes became less affordable in 17 of 25 HICs but in only 9 of 
24 LMICs. The result is predictable: a strong divergence in cigarette consumption between these two 
groups of countries. Thus, despite the fact that cigarettes remain, overall, less affordable in LMICs 
compared with HICs, changes in affordability over time have led to a decrease in consumption of 
cigarettes in HICs but an increase in the rest of the world. 



Figure 4.3 Cigarette Affordability on Selected Countries, by Country Income Group, 2013 



Notes: Relative income price is the percentage of annual per capita GDP required to buy 100 packs of cigarettes. Country income group classification based on World Bank Analytical Classifications for 2013. 
UAE = United Arab Emirates. SAR = Special Administrative Region. 

Source: Adapted from Blecher and van Walbeek 2009 35 using data from Economist Intelligence Unit 2015. 31 
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Figure 4.4 Percentage Change in Cigarette Affordability, by Country Income Group, 2000-2013 
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UAE = United Arab Emirates. SAR = Special Administrative Region. 

Source: Economist Intelligence Unit 2015. 31 
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Taxation on Cigarettes 

Total tax burden is defined as the sum of all taxes—including general sales taxes, such as a value-added 
tax—expressed as a percentage of the retail price. According to the 1999 World Bank publication 
Curbing the Epidemic: Governments and the Economics of Tobacco Control , the total tax burden on 
cigarettes is highest in HICs and decreases as a country’s income level decreases. Using 1996 data for 
the sample of countries in this study, the average tax burden was 67% in HICs, 50% in upper middle- 
income countries, 46% in lower middle-income countries, and 40% in low-income countries. 30 A similar 
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analysis based on 180 countries was performed by WHO in 2014 (Table 4.1) using the World Bank’s 
income categories. Although the choice of descriptive statistics (i.e., unweighted/simple average, 
weighted average, and median) substantially influences the results, the 2014 WHO data confirm the 
earlier World Bank findings that the tax burden is higher for HICs and lower for LMICs. In fact, 
considering unweighted average tax burdens, the picture in 2014 is not different from that in 1996. 

Table 4.1 shows the average tax burdens weighted by the number of current adult cigarette smokers, 
thus giving more weight to countries with more smokers. This weighting results in a significant 
compression of tax burdens among the four groups of countries, which is what happens if low-income 
countries with high smoking rates have above-average tax burdens and HICs with low smoking rates 
have below-average tax burdens. 

Table 4.1 also shows the proportion of the total tax burden that is made up of various types of excise tax, 
which are taxes applied on certain goods consumed within a country. A specific excise tax is a fixed 
amount levied per given measure of a particular commodity and an ad valorem excise tax is a 
percentage of the value of the commodity, which can be measured in a variety of ways (see chapter 5 for 
more detailed definitions). 

Table 4.1 reveals that as a country’s income level increases, the proportion of specific taxes (based on a 
measure of weight or quantity) in the total excise tax amount generally increases at the expense of the ad 
valorem tax (based on value) component, although some differences are seen when the data are 
weighted by the number of adult smokers (weighted average). In low-income countries, the bulk of the 
excise taxes are made up of ad valorem taxes, and specific taxes generally account for only a small part 
of the excise tax. In contrast, in both lower middle-income countries and HICs, the specific tax 
component accounts for most of the excise tax. Among upper middle-income countries, the ad valorem 
tax accounts for the largest proportion of excise tax when weighted by the number of adult smokers, 
mainly due to the large number of smokers in China which relies primarily on an ad valorem tax. 

Most countries also levy a general sales tax or value-added tax (YAT) on cigarettes, as on many other 
products and services. The base for calculating the sales tax or VAT varies from country to country. 

Most countries levy the tax on the final retail price exclusive of the VAT, others levy it based on the 
final retail price. A few other countries with weaker capacity to collect VAT at all levels of the supply 
chain levy it only at the value of production/import. These other taxes also include import duties, but 
these are relatively unimportant in most countries. 
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Table 4.1 Total Tax Burden, by Country Income Group, 2014 


Descriptive statistics 

Average 
price, $ PPP* 

Specific 
excise, as a % 
of price 

Ad valorem 
excise, as a % 
of price 

Value-added 
tax, as a % of 
pricef 

Other taxes, 
as a % of 
price 

Total tax 
burden, as a 
% of price 

Unweighted average 

Low-income countries 

2.32 

7.80 

14.70 

10.40 

1.80 

34.74 

Lower middle-income countries 

3.59 

27.40 

7.60 

11.90 

1.60 

48.55 

Upper middle-income countries 

4.68 

26.90 

16.80 

11.60 

3.10 

58.38 

High-income countries 

6.07 

33.80 

17.70 

13.60 

1.30 

66.48 

Weighted average (by current adult cigarette smokers [2013 estimate]) 

Low-income countries 

2.03 

6.70 

25.90 

11.80 

1.40 

45.76 

Lower middle-income countries 

2.78 

35.20 

8.70 

12.70 

0.10 

56.64 

Upper middle-income countries 

2.94 

7.90 

32.10 

13.70 

0.60 

54.35 

High-income countries 

5.53 

33.80 

17.90 

12.70 

0.30 

64.78 

Median 

Low-income countries 

1.93 

0.00 

10.21 

11.88 

0.00 

30.86 

Lower middle-income countries 

2.51 

16.00 

6.69 

11.50 

0.00 

40.87 

Upper middle-income countries 

3.87 

25.65 

0.00 

13.04 

0.00 

58.86 

High-income countries 

5.66 

30.18 

8.72 

15.97 

0.00 

72.90 


*Average price reflects the price of a 20-cigarette pack of the most sold brand in each country included in the country groupings. PPP = Purchasing Power 
Parity. 

|This column also includes sales taxes, not tabulated separately in this table. 

Notes: Low-income countries (n=29), lower middle-income countries (n=45), upper middle-income countries (n=53), and high-income countries (n=53). 
Country income group classification based on World Bank Analytical Classifications for 2014. 

Source: World Health Organization 2015. 36 

Microeconomic theory suggests a positive relationship between tax burden and the price of cigarettes— 
that is, as the government increases the tax burden, the manufacturer would be expected to pass the tax 
on to the consumer in the form of a higher retail price. Evidence from 186 observations (31 low-income, 
46 lower middle-income, 54 upper middle-income, and 55 high-income countries) broadly supports this 

o /T 

view, as shown in Figure 4.5. 

The correlation between cigarette price (expressed in U.S. dollars) and tax burden is very high (0.95). 
However, a closer look at Figure 4.5 suggests that the positive relationship is influenced primarily by 
highly taxed, high-priced cigarettes in HICs. When examining only LMICs (n=131), the correlation 
coefficient between price and tax burden drops slightly, to 0.88. For relatively low tax burdens, between 
20% and 60% of the retail price, the tax burden percentage is unrelated to the retail price. This suggests 
that other factors (e.g., input, labor, logistical and distributional costs, and profit margins in the 
manufacturing, wholesale, and retail sectors) play as important a role in determining the retail price of 
cigarettes as the excise tax. Moreover, as described in chapter 5, simpler cigarette tax structures, 
particularly those that emphasize specific taxes and do not involve tier-based taxes, are associated with 
less variability in the prices smokers pay for cigarettes across brands. Thus, increases in cigarette taxes 
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in countries with simpler tax structures will likely be more effective in reducing smoking prevalence 
compared with tax increases in countries that have more complex tax structures. ’ 


Figure 4.5 Price of a Pack of Cigarettes Versus Total Tax on Cigarettes, by Country Income Group, 2014 
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The tax burden clearly affects the price of cigarettes. Figure 4.5 offers a static (cross-sectional) picture 
of different combinations of the price-to-tax burden for 2014 but not the impact of a change in the tax 
burden on the price in any particular country. Examining the impact of changing the tax burden would 
require tracking changes in the excise tax and in the price of cigarettes for each country over time. Given 
the diversity and complexity of some excise tax regimes and changes in these regimes over time, 
consistent data to investigate the relationship between the excise tax and retail prices for a large sample 
of countries over a sizable time period are not currently available. 

3949 

Several studies have investigated the impact of excise tax changes on the retail price of cigarettes. 

These studies have typically focused on the United States. Early studies were inconclusive, but more 
recent (2010) studies have generally found that increases in the excise tax are mostly, fully, or more than 
fully passed on to consumers. 43 When cigarette manufacturing firms have significant market power, as 
they typically do, the strategic interactions between these firms make it more difficult to predict how an 
increase in the excise tax will impact the retail price. In some cases, the excise tax increase could be the 
signal for all firms to increase the retail price by the full amount of the excise tax, or even more. In other 
cases, cigarette manufacturers might not pass on the increased excise tax to consumers in the form of a 
higher retail price, hoping to gain market share from competitors. However, where cigarette 
manufacturers are monopolies or near-monopolies, the uncertainty is diminished. 
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According to Becker and colleagues, 21 the best strategy for a monopolist would be to set the retail price 
lower than the short-run profit-maximizing position when the business environment is good. However, 
when the environment is unfavorable to the industry (e.g., when tobacco control legislation is passed or 
when the excise tax increases consistently), a more appropriate strategy would be to set the retail price 
much higher in order to maximize short-run profits, given the expected lower future profits. The 
implication of this strategy is that the monopolist cigarette manufacturer would increase the retail price 
by more than the actual increase in the tax. As discussed in Box 4.1 below, growing evidence suggests 
that this strategy is becoming more popular in some countries where government policies are 
unfavorable toward the tobacco companies. 


Box 4.1: Examples of Tobacco Industry Responses to Increased Taxes 


The response of the tobacco industry is an important variable in the impact of tobacco taxation on both public health 
outcomes and government revenue. Two countries, South Africa and Jamaica, serve as case studies for the impact 
of tobacco industry pricing moves in response to changes in taxation. 


South Africa levies a specific excise tax on cigarettes. During the 1970s and especially the 1980s, inflation, 
averaging about 15% annually, eroded the real value of this excise tax. During the mid-1990s, the government 
moved to raise the excise tax burden on cigarettes from approximately 32% of the retail price to a total tax burden 
(i.e., excise tax plus VAT) of 50% of the retail price. During this period, the tobacco industry, a near-monopoly in 
South Africa, initiated retail price increases which brought manufacturers substantial gains in net-of-tax prices (after 
taxes have been paid). 44 An original analysis by van Walbeek of data from Statistics South Africa and Budget 
Reviews found that between 1991 and 2000, the real net-of-tax price increased by 88%; this was a substantial 
change from the 17% decrease in the real net-of-tax price between 1970 and 1991. Between 2000 and 2010 the 
real net-of-tax price of the most popular price category (the market segment in which the near-monopoly has a 
particularly strong presence) increased by an additional 86%. 


The government tax increase and the industry price increase had a beneficial impact on both government tax 
revenues and tobacco industry revenues, allowing the industry to make greater profits on fewer cigarette sales. 
Despite a 42% decrease in legal cigarettes sold, the following figure from van Walbeek’s original analysis shows 
that the industry’s real revenues increased by 95% between 1991 and 2012, owing to the relative price inelasticity 
of cigarettes. Ironically, the industry engineered a greater decrease in cigarette consumption in the short term by 
raising prices than the government was able to achieve by increasing the excise tax alone. 
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Excise Tax Revenue and Industry Revenue in South Africa, in Rands, Adjusted for Inflation, 1970-2012 
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In contrast, in Jamaica the tobacco industry, rather than the government, captured most of the benefit from price 
increases implemented in response to a substantial increase in the excise tax. In 2005, the Jamaican Ministry of 
Health commissioned a report, The Economics of Tobacco Control in Jamaica: Will the Pursuit of Public Health 
Place a Fiscal Burden on the Government?, 45 on the benefits of increasing the excise tax on cigarettes. Given 
Jamaica’s fiscal situation at the time, the primary objective of the increase was to raise government revenues, with 
decreased cigarette consumption being a secondary objective. 

Before 2008, Jamaica had a complex cigarette tax model. Cigarettes were subject to three kinds of taxes: (1) a 
special consumption tax (SCT), (2) an excise tax, and (3) a general consumption tax (GCT). In 2005, the SCT was 
levied as a specific tax, but if the net-of-tax value of cigarettes (known as the ex-factory price) exceeded a certain 
threshold value (expressed in nominal prices), an ad valorem tax was levied on the difference between the ex¬ 
factory price and the threshold value. The excise tax, a tax earmarked to finance the National Health Fund, was 
levied at a rate of 23% of the sum of the ex-factory price and the SCT. The GCT was levied at a rate of 15% of the 
sum of the ex-factory price, the SCT, and the excise tax. 45 

In April 2005, the Minister of Finance announced a 51% increase in the specific component of the SCT. Carreras, 
the Jamaican subsidiary of British American Tobacco, responded by recommending that the retail price of 
cigarettes be increased from Jamaican dollars (J$) 180 to J$ 220 because of the increased tax on cigarettes. 45 
However, total taxes only increased marginally, because the threshold for implementing the ad valorem component 
of the SCT was also raised, thus reducing the amount of the ad valorem component of the tax. Based on the most 
pessimistic assumption, the tax increased by no more than J$ 6.70 per pack compared with the J$ 40 per pack 
increase in the recommended retail price. The industry clearly was able to capture most of the revenues from the 
change in cigarette taxes. 45 
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Jamaica’s experience following the 2005 tax increase rather dramatically illustrates that a combination of industry 
market power (Carreras is a monopoly in Jamaica) and a complex tax structure can result in a situation in which the 
primary purpose of increasing the tax on cigarettes—that is, increasing government revenues—is thwarted by the 
industry. 46 To address this situation, Jamaica further revised its tax system in 2008, removing the ad valorem 
component of the tax and increasing the specific component to J$ 120 per pack, with several subsequent increases 
bringing the tax to J$ 240 in 2015. 46 

These examples highlight two important principles: (1) simple excise tax systems are more efficient than complex 
tax systems, and (2) an industry with significant market power has a strong incentive to increase its net-of-tax price 
when faced with increases in the specific tax. These principles are discussed further in chapter 5. 


Methods of Assessing the Impact of Tax and Price on Use of Tobacco Products 

Empirical analyses of the demand for cigarettes and other tobacco products first began to appear in the 
mid-20th century as economists analyzed the impact of price and income on the demand for a variety of 
products. 47-49 These early studies relied on aggregate time series data and focused entirely on HICs. For 
example, Stone 49 used annual time series data from the 1920s and 1930s and estimated that the price 
elasticities of tobacco demand were -0.24 in the United States and -0.53 in the United Kingdom. 
Similarly, Koutsoyannis 48 used annual time series data from the 1950s to estimate price elasticities for 
14 HICs, which ranged from insignificant in several countries to -0.95 in Austria. 

As evidence of the adverse health consequences of tobacco use accumulated and grew stronger in the 
1950s and 1960s, an increasing number of economists began to focus analyses on tobacco use alone, 
rather than as one of many consumer products. Many of the early studies examined the impact of 
information shocks (e.g., the 1964 Surgeon General’s report 50 ), tobacco company advertising, 
restrictions on tobacco advertising, and price. Analyses of tobacco use became increasingly 
sophisticated during the next few decades as data on tobacco use, prices, and tobacco control policies 
became more widely available, econometric methods improved, and high-speed computing technology 
became easily accessible. In addition to the continued analysis of time series data, researchers began to 
analyze pooled cross-sectional time series data (e.g., data over time for U.S. states) as well as data from 
a variety of individual and household surveys. 

By the end of the 20th century, a substantial body of evidence demonstrated that higher taxes and prices 
led to reductions in overall tobacco use and in the prevalence and intensity of use, with greater impact 
on key subpopulations (e.g., young people and those earning low incomes). A few of these studies 
focused on LMICs, but most examined HICs, particularly the United States. Chaloupka and 
colleagues 59 provided a comprehensive review of global evidence available up to the year 2000, 
concluding that price elasticity of cigarette demand in HICs centered on -0.4. Based on the limited 
evidence available at the time, the authors estimated that demand was about twice as responsive to price 
in LMICs. 

Economic research on the impact of tax and price on tobacco use has expanded greatly since 2000. 
Many of these more recent studies focus on LMICs, mainly because of the changing patterns of tobacco 
use globally and the growing health and economic burdens that tobacco use imposes on these countries. 
The rapid growth of this research has been driven by the increasing availability of high-quality data on 
tobacco use, the growing cadre of well-trained economists, and the availability of funding to support 
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such research in LMICs. At the same time, the body of research from HICs has also grown and become 
stronger because of continued improvements in time series and microeconometric methods, the 
availability of more extensive and better integrated data, and the increased feasibility of complex 
econometric analyses of large data made possible by advances in computing technology. 

Findings from this increasingly sophisticated and rapidly growing literature strengthen the conclusions 
reached earlier—that is, that higher taxes and prices for tobacco products lead to significant reductions 
in tobacco use. Tobacco use has declined because more adult users have quit, fewer former users have 
restarted, potential users have been deterred from beginning to use, and those who continue to use have 
decreased their consumption. Reductions also stem from other changes in tobacco use behaviors, 
including product and brand choices and aspects of purchasing behavior. A more extensive review of 
this research, including comprehensive tables summarizing the numerous studies based on aggregate and 
survey data, as well as studies of key subpopulations (young people and low-socioeconomic-status 
populations), is available in the International Agency for Research on Cancer (IARC) handbook The 
Effectiveness of Tax and Price Policies for Tobacco Control. 2 

Econometric studies of the impact of tax and price on tobacco use employ two primary measures of 

tobacco use: (1) macro-level aggregate measures of consumption, such as country-level data on tobacco 

sales (this literature developed earlier, growing rapidly before the 1990s); and (2) household or 

individual-level data taken from surveys such as national surveys of drug use or health risk behavior. 

Economic studies using survey data have come to dominate the literature in the past two decades. Most 

analyses of aggregate data are time series analyses for a particular country or geographic area (e.g., state, 

province, region, or city), but many studies pool time series data from multiple areas. These analyses use 

data from a single cross-sectional survey, or pooled data from multiple cross-sectional surveys, or 

longitudinal data from repeated surveys of the same individuals or households over time. As briefly 

described below, each type of data has its own strengths but is also subject to limitations that pose 

challenges to estimating the demand for tobacco. However, the rapidly growing literature comprised of 

studies that use diverse data and methods from an increasing number of countries has produced strong 

and consistent evidence that higher taxes and prices reduce tobacco use. A more thorough discussion on 

methodological and related issues is available in Methods for Evaluating Tobacco Control Policies and 
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in Global Efforts to Combat Smoking. 

Analysis of Aggregate Data 

Aggregated data on tobacco consumption are frequently obtained from government agencies through 
publications and other circulated materials, and are typically based on tax-paid sales or derived from 
production and trade statistics (production plus imports minus exports). Such data are most often 
available annually but can be available on a quarterly, monthly, or more frequent basis (e.g., scanner- 
based retail sales data, which are available in a growing number of countries and obtained from stores 
selling tobacco products). Using aggregated data, the price elasticity of demand is estimated by 
measuring the change in an aggregate measure of tobacco consumption (e.g., cigarette sales) in response 
to a 1% increase in the price of tobacco. 
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Econometric analyses of aggregate data generally include measures of real price and income as key 
independent variables, and many of these analyses control for a variety of other factors, such as tobacco 
companies’ marketing expenditures, indicators of key tobacco control policies, prices of other tobacco 
and/or nontobacco products, various population characteristics, and other potentially relevant 
determinants of demand. 

Time series data are used to study the impact of price on behavior over time. However, researchers face 
a variety of challenges when using time series data to estimate the demand for tobacco: 

1. Key explanatory variables, such as price and income, can be highly correlated over time, making 
it difficult to obtain precise estimates of the independent impact of each on demand. 

2. Other important determinants of demand may be difficult to measure (e.g., attitudes and norms 
regarding tobacco) and may be correlated with determinants for which data are available (e.g., 
price and tobacco control policies); omitting these difficult-to-measure variables from the 
demand equation can result in biased estimates for the variables of interest. 

3. Using official statistics on tax-paid sales or production and trade-based measures as proxies for 
actual consumption may result in measurement error in the dependent variable when 
opportunities for tax avoidance and evasion exist. To the extent that these opportunities are not 
modeled and are correlated with price, this can result in upwardly biased estimates of price 
elasticity. Additionally, using proxies can result in measurement errors due to timing issues as 
these proxies precede actual consumption, with the relative error larger for data reflecting shorter 
periods (e.g., monthly data rather than annual data). For example, wholesalers, cigarette smokers, 
or retailers may stock up on cigarettes in anticipation of a tax increase, consuming or selling 
these cigarettes weeks or months later. 

4. Observed consumption and prices result from the interaction of demand for and supply of 
tobacco products; failing to account for this simultaneity can bias the resulting estimates of price 
elasticity. 

Time series methods have advanced significantly since about 1990. For example, newer methods have 
addressed the fact that variables used in time series analyses are often following long-term trends (i.e., 
nonstationarity), which could result in spurious associations. However, these more sophisticated 
methods are complex and data-intensive, and relatively few time series analyses of tobacco demand 
have applied such techniques. This is particularly true for time series studies of FMICs that rely on 
annual data over a relatively short time period. 

Relatively few significant methodological advances have occurred with respect to the analysis of pooled 
cross-sectional time series data. Most of these analyses have pooled data for subnational areas from the 
same country or region (e.g., U.S. states, Canadian provinces, or European countries) where comparable 
data are available on a regular basis. In recent years, comparable data have become more regularly 
available for an increasing number of countries, so a few such analyses have used pooled data at the 
country level. The most significant advance in the analysis of pooled cross-sectional time series data has 
been the inclusion of time- and geographic-fixed effects. Time-fixed effects control for time-varying 
factors that affect all locations. Geographic-fixed effects capture time-invariant and place-specific 
factors that are not accounted for by other variables included in the models. To the extent that these 
unmeasured factors are correlated with included variables, the inclusion of fixed effects in estimated 
models will reduce or eliminate biases from potentially omitted variables. 2 However, including fixed 
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effects can often make it difficult to obtain precise estimates for price and other variables of interest, 
especially when there is little within-location variation in these measures over time. 

Analysis of Survey Data 

While aggregate data are useful in understanding the overall impact of tobacco taxes and prices on 
tobacco use, survey data can help to explain how tobacco use is affected by changes in taxes and prices. 
Researchers use individual- and household-level survey data to disentangle the effects of price on 
decisions to consume from the impact of price on the intensity of consumption (conditional demand); 
that is, they distinguish between prevalence and intensity of use. With these data, researchers can assess 
how various subpopulations—defined by age, gender, socioeconomic status, race/ethnicity, or other 
characteristics—respond to changes in taxes on and prices of tobacco products. Additionally, individual- 
level data may be used to study the impact of price on a range of behavioral changes, including tobacco 
use initiation, cessation, and product switching. 

Individual- and household-level data are generally collected in large cross-sectional surveys that are 
representative at the national or subnational level. In some countries, surveys are conducted regularly so 
that data from multiple waves can be pooled in analyses of tobacco demand. Less often, these data are 
collected at regular intervals from the same cohort of respondents, allowing researchers to conduct 
longitudinal analyses that can better assess the causal role of taxes, prices, and other influences on 
patterns of tobacco use. 

Some surveys collect limited information on tobacco use as part of a larger effort (e.g., household 
expenditure surveys or health-focused surveys). Other surveys collect detailed information on tobacco- 
related knowledge, attitudes, beliefs, and use (e.g., the Tobacco Use Supplement to the Current 
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Population Survey ). Beginning in 1998, global tobacco surveillance efforts have systematically 
collected comparable, detailed data on tobacco use (the cross-sectional Global Adult Tobacco Survey 
[GATS] 63 and Global Youth Tobacco Survey [GYTS], 64 and the longitudinal International Tobacco 
Control Policy Evaluation [ITC] Project ), allowing researchers to pool data across countries in 
analyses that assess the impact of national tobacco control efforts on tobacco use. 

Survey-based analyses of tobacco demand overcome some of the challenges that researchers face when 
working with highly aggregated data. For example, the high correlations between key determinants of 
demand often encountered with aggregate data (e.g., between price and income at the country level) will 
generally be much lower in individual-level survey data, making it easier to obtain more precise 
estimates of the independent effects of these factors on tobacco use. Additionally, survey data are less 
subject to the simultaneity biases in aggregate data that result from supply and demand jointly 
determining price and consumption, given that any one individual’s tobacco use is too small to 
influence price. Survey-based measures of consumption include both licit and illicit consumption, unlike 
aggregate sales data that reflect licit, tax-paid sales only. 

Researchers who use survey data to conduct analyses of demand face some of the same challenges that 
arise in aggregate data analyses, as well as challenges that are unique to survey data. Key determinants 
of demand, most notably exposure to tobacco company marketing efforts and underlying attitudes and 
norms regarding tobacco, are either not available at disaggregated levels that allow researchers to link 
these data to surveys based on respondents’ locations, or are collected as part of the survey itself, which 
makes it difficult to sort out the causal relationships between these potentially endogenous variables and 





Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


demand (e.g., smokers are more likely than nonsmokers to be aware of cigarette marketing). Biases can 
result from the extent to which these and other key determinants of demand (e.g., sentiment toward 
tobacco) are omitted from the analysis but correlated with included measures (e.g., tobacco control 
measures). 

Similar biases can result from the measure of price used in demand analyses that use survey data. 60 
Prices of tobacco products that are matched to surveys based on location may not accurately reflect the 
prices that tobacco users encounter in that location, particularly when there are opportunities for tax 
avoidance and tax evasion, or when these prices do not fully reflect the price-reducing marketing 
activities of tobacco companies (e.g., discount coupons, two-for-one offers), which can lead to estimated 
price elasticities biased toward zero. The use of self-reported prices collected as part of a survey can 
create an endogeneity bias, because the price that a given user pays can be related to his or her tobacco 
use. For example, compared with light smokers, heavy smokers may be more likely to buy cigarettes by 
the carton, smoke less expensive brands, buy at discount outlets, engage in tax avoidance, or take 
advantage of price-reducing promotions. Researchers have attempted to overcome this potential 
endogeneity by developing average measures of price from the prices reported by individuals residing in 
the same geographic area, or by using instrumental variables and two-stage least-squares methods. 

In addition, measurement errors that result from reporting biases may be present in the dependent 
variables, particularly with respect to tobacco consumption, which is often under-reported. Because of 
the inability to address problems with under-reporting, researchers typically assume that the proportion 
of under-reporting is the same at different consumption levels; if this is not the case, however, resulting 
estimates will be biased. 

Since the early 1980s, an increasing number of studies have used survey data to analyze the demand 
for tobacco. This is in large part because significant gains in computing power have made such analyses 
possible, and because high-quality survey data have become available for an increasing number 
of countries. 


Evidence on the Impact of Tax and Price on Tobacco Use 

Aggregate Demand Findings 

In the 1970s, as awareness of the adverse health consequences of tobacco use began to grow, 
economists, statisticians, and other researchers in the United States and United Kingdom began to focus 
on studying tobacco demand. For example, in a series of papers extending one another’s work, 
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Sumner, Atkinson and Skegg, McGuinness and Cowling, and others analyzed the demand for 
cigarettes in the United Kingdom. These studies estimated price and income elasticities, as well as how 

zro 

demand was affected by the 1962 release of the Royal College of Physicians report on the health 
consequences of smoking and cigarette advertising. Price elasticity estimates from these studies varied 
widely, from -0.13 to -1.05, depending on the time period analyzed, type of data employed, and 
methods used. U.S. studies published between 1972 and 1980 by Hamilton, 51 Warner, 54 Fujii, 69 and 
others also focused on cigarette demand, using time series data to estimate price and income elasticities 
as well as the effects on consumption caused by other events, such as the 1964 Surgeon General’s 
report 50 and other “health scares,” the 1971 ban on tobacco advertising in broadcasts, and other factors. 
Price elasticity estimates from these early U.S. studies 51 ’ 54 ’ 69 were more consistent than those from the 
early studies in the United Kingdom. The price elasticities in these three studies fell in a narrower range, 
from -0.37 to -0.92, with most clustering around -0.5. 
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During the 1980s and early 1990s, similar studies began to emerge from other HICs, including West 
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Germany, Australia, Austria, Finland, Greece, and New Zealand. ’ Meanwhile, in the United 
Kingdom researchers continued to update and extend earlier analyses. 77,78 These studies produced a 
range of price elasticity estimates that varied depending on country, time period, methods, and models. 
But the range of these estimates continued to narrow, with most falling between -0.2 and -0.6. In the 
United States, in addition to continued analysis of national time series data, 79-81 economists began to 
take advantage of the considerable differences in taxes and prices across states in analyses that used 
pooled cross-sectional time series data. 82,83 With few exceptions, estimated price elasticities from this 
wave of studies fell into the same -0.2 to -0.6 range. 

Fewer studies have examined the impact of prices on the aggregate demand for other tobacco products, 
generally confirming that the use of these products is also responsive to changes in their prices. For 
example, the Pricing Policies and Control of Tobacco in Europe project estimated price elasticities for a 
variety of tobacco products—including pipe tobacco, roll-your-own tobacco, and snus—in 11 European 
countries where sufficient data were available. These price elasticities were in the same range as these 
countries’ estimated price elasticities for cigarettes. In contrast, recent studies of e-cigarette demand 
based on aggregate sales data have produced price elasticity estimates suggesting that the demand for 
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the products is more responsive to price than cigarette demand is. ’ Using quarterly sales data from 
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U.S. markets covering 2009 through 2012, Huang and colleagues estimated price elasticities centered 
on -1.2 for disposable e-cigarettes and -1.9 for reusable e-cigarettes. Similarly, using sales data from 
2011 through 2014 for six European Union (EU) countries, Stoklosa and colleagues estimated that the 
price elasticity of e-cigarette demand was -0.82 based on static models, and up to -1.15 in the long run 
based on dynamic models. 

A variety of methodologies were improved during this wave of research, particularly in U.S. studies. For 
example, several studies accounted for the interactions of supply and demand; however, estimated price 
elasticities from these studies tended to be quite similar to those that ignored such simultaneity. 87,88 
Other studies began to model addiction more explicitly, first using a myopic addiction framework and 
eventually the rational addiction framework. These studies found clear evidence of intertemporal 
dependence between cigarette smoking and estimates of higher long-run than short-run price 
elasticities. 21,88,89 

Several studies that used state-level data from the United States explicitly modeled the potential for 
cross-border shopping and other tax avoidance and evasion tactics. These models reduced the bias often 
produced when using state-level data to estimate price elasticities. The resulting estimates showed the 
importance of interstate tax and price differentials in explaining differences in tax-paid sales; the 
resulting elasticity estimates were consistent with those based on national time series data, which are not 
subject to the same problems. 83,91 Other studies included a variety of other tobacco control measures in 
their analyses, including restrictions on smoking in public places and workplaces, 92 restrictions on 
advertising, 93,94 and tobacco control program efforts. 95,96 

As these analyses grew increasingly diverse and sophisticated, estimated price elasticities became more 
and more consistent. A general consensus emerged by the end of the 1990s, based largely on these 
aggregate demand analyses, that the short-run price elasticity of cigarette demand in HICs was 
approximately -0.4, with long-run elasticity about twice as high. The short run is considered the first 
1 to 2 years following a tax increase; the long run is considered the period after which consumers fully 
adjust to the changes. 
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The first published study of tobacco demand in an LMIC appeared in 1990; Chapman and Richardson 57 
analyzed tobacco demand in Papua New Guinea using annual time series data from 1973 to 1986. They 
estimated the tax elasticity of cigarettes as -0.71 and of non-cigarette tobacco as -0.50, well above price 
elasticity estimates from HICs. After the Chapman and Richardson study, several studies were produced 
in the 1990s for other LMICs, including Brazil, 97 China, 98 ’ 99 Poland, 100 South Africa, 101-103 Turkey, 104 
and Zimbabwe. 105 These studies used a variety of methods and approaches; some accounted for 
addiction using myopic or rational addiction models. 97 ’ 101,104 All studies used annual time series data, 
some covering as few as 12 years. 97 

These early studies of LMICs produced a wide range of price elasticity estimates; short-run elasticities 
ranged from -0.11 to -0.99, and long-run elasticities ranged from -0.37 to -1.52. In general, and 
consistent with economic theory, most of the price elasticity estimates from this early small set of 
studies using aggregate data from LMICs suggested that cigarette demand in these countries was less 
inelastic than in HICs. By the late 1990s, a consensus had emerged that demand was about twice as 
sensitive to price in LMICs as in HICs. 30 

Many other aggregate demand studies were conducted in the 2000s using data from LMICs. These 
include studies from Argentina, 106 Bangladesh, 107 ’ 108 Bolivia, 109 Brazil, 110 Chile, 111 China, 112 ’ 113 Egypt, 114 
Estonia, 115 Indonesia, 108 ’ 116 Malaysia, 117 Maldives, 108 Mexico, 118 Morocco, 119 Myanmar, 108 Nepal, 108 
South Africa, 120 Sri Lanka, 108 Thailand, 108 Turkey, 121 ’ 122 Ukraine, 123 and Uruguay. 124 

Price elasticity estimates from these studies in LMICs varied widely. Short-run elasticity estimates 
ranged from insignificant to -2.18, and some long-run elasticity estimates were several times larger. 2 
Despite this wide range, most of the estimates fell between -0.2 and -0.8, indicating that cigarette 
demand in LMICs is at least as responsive and often more responsive to price than in HICs. Studies 
from countries where at least some cigarettes were relatively affordable (e.g., Ukraine and, in recent 
years, China) tended to produce more price-inelastic estimates. However, studies in countries where 
incomes were relatively low tended to produce less price-inelastic estimates. 

A small but growing number of studies published since 1990 have pooled aggregate data from a number 
of countries. Many of these studies focused largely on assessing the impact of bans on advertising by 
tobacco companies and other marketing practices, but they also estimated price elasticities. Three of 
these studies pooled at least two decades’ worth of data from countries in the Organisation for Economic 
Co-operation and Development. ’ ’ Estimates of price elasticities from these studies ranged from 

-0.20 to -0.55. Blecher 127 extended these analyses to include 51 low-, middle-, and high-income 
countries using annual data from 1990 to 2003. The estimates produced by this study were more 
inelastic, ranging from -0.09 to -0.13. 

In summary, the number of studies based on aggregate measures of tobacco use in HICs is growing. 
These studies are becoming increasingly sophisticated over time, and the resulting estimates of price 
elasticity are remarkably consistent. Regarding the short-run price elasticities for cigarette demand, most 
estimates have clustered around -0.4, with the majority ranging from -0.2 to -0.6. Early studies of 
tobacco use in LMICs produced wide estimates of price elasticity, with most suggesting that cigarette 
demand in LMICs is much more responsive to price than cigarette demand in HICs. The rapid expansion 
of research in LMICs in recent years indicates that the range of price elasticity estimates has narrowed 
somewhat, with the majority of short-run price elasticity estimates falling between -0.2 and -0.8, with 
many clustering around -0.5. In all countries, studies that model the addictive nature of tobacco use 
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conclude that the long-run price elasticity of demand is greater than that estimated for the short run. 

Price elasticity estimates tend to be more inelastic in countries where low-priced, relatively affordable 
cigarettes are widely available. 

Findings From Survey-Based Studies of Adult Tobacco Use 

The first studies using survey-based data were published in the early 1980s by Lewit and colleagues for 
the United States. 128 ’ 129 A rich body of survey-based literature exists for the United States due to 
variation in cigarette taxes and prices subnationally (i.e., across states) and over time (more than four 
decades). 

Lewit and Coate 129 were the first to assess the impact of price on cigarette smoking among adults using 
survey data, which were taken from the 1976 wave of the U.S. National Health Interview Survey 
(NHIS) and augmented with state-level cigarette prices. This study used a two-step approach, first 
estimating the effect of price on smoking prevalence and then estimating the effect of price on cigarette 
consumption among those who smoked. The estimated overall price elasticity of cigarette demand was 
-0.42, which is consistent with estimates from previous studies based on aggregate data. The study 
found that price influenced smoking largely by affecting smoking prevalence (elasticity of -0.26) and 
concluded that higher prices would also reduce cigarette consumption among those who continued to 
smoke (elasticity of-0.10). 

During the next 10 years several additional survey-based studies of demand in adults were completed in 
the United States, including a few studies that modeled the addictive nature of smoking and studies that 
looked at taxes and demand for smokeless tobacco products. 20 ’ 130-133 In the 2000s, survey-based studies 
of the demand for cigarettes among adults used increasingly large samples obtained by pooling datasets 
from multiple waves of various nationally representative surveys. 134 For example, in constructing their 
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sample of more than 355,000 adults, Farrelly and colleagues pooled multiple waves of data from the 
NHIS conducted between 1976 and 1993. Using two-part methods, they estimated overall price 
elasticity as -0.28, for which the impact of price was split about evenly between its effects on smoking 
prevalence (-0.13) and conditional demand (-0.15). 

Starting in the late 1990s, similar studies began to emerge from HICs other than the United States. The 
first were conducted in Canada and Australia, which have subnational prices that vary similarly to 
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those of the United States, followed by Italy, Republic of Korea, and Spain. For example, to 
estimate the price elasticity of cigarette demand in Canada, Gruber and colleagues used household 
expenditure data from eight waves of the Canadian Survey of Family Expenditure, conducted from 1982 
to 1998, finding an overall price elasticity of-0.45. 

The number of survey-based studies of the demand for tobacco increased from the late 1990s through 
the 2000s. New research continued in the United States and in other HICs for which previous studies 
had been done, and research also started to emerge from a few other HICs. In general, the findings from 
these studies were consistent with those from other HICs, and with the estimates that were obtained for 
these countries in studies based on aggregate data. Most of this research produced overall price elasticity 
estimates between -0.2 and -0.6, finding that price influenced both smoking prevalence and conditional 
demand. Estimates for the relative impact on prevalence and conditional demand varied, with some 
studies finding a greater impact on prevalence and others finding a greater impact on conditional 
demand. Two of these studies modeled addiction 140,141 and estimated that long-run price elasticities were 
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greater than short-run elasticities, which is consistent with theory and other empirical evidence. A 
Community Preventive Services Task Force (U.S.) review, 143 based on 116 studies from the United 
States and other HICs, concluded that “an intervention that increases the unit price for tobacco products 
by 20% would reduce overall consumption of tobacco products by 10.4%, prevalence of adult tobacco 
use by 3.6%, and initiation of tobacco use by young people by 8.6%.” 143,p 1 The overall median price 
elasticity estimates were -0.37 for adults and -0.74 for youth. 

The first survey-based study of adult cigarette demand in LMICs was produced in China in 1997 by 
Mao and Xiang. 99 These researchers used cross-sectional data on adults in China’s Sichuan province, 
augmented with data on cigarette prices collected from local retailers. As with the early aggregate 
demand studies, Mao and Xiang found that cigarette demand in China was relatively responsive to price, 
with a larger impact on prevalence (elasticity of-0.89) than on conditional demand (elasticity of-0.18). 

Survey-based studies of tobacco demand in LMICs increased rapidly, in part because of support for this 
type of research from such international organizations as the World Bank and WHO. Given the relative 
availability of different types of survey data, studies of tobacco demand in LMICs are more commonly 
based on measures of tobacco use constructed from household expenditure surveys than from 
representative surveys of adults. Using household-level data limits researchers’ ability to assess the 
impact of price on prevalence of tobacco use because researchers cannot evaluate the effects on each 
household member’s decision to use. This limitation likely accounts for the very small prevalence 
elasticities that result from these studies. However, household-level data are more useful for 
understanding the impact of price on tobacco consumption in households that consume. 

Studies have used several methods to obtain price data. Many have used measures of price derived from 
self-reported expenditures and consumption or obtained from respondents as part of a survey. Other 
studies have used data collected from local tobacco vendors or obtained from archival sources. To 
reduce the previously noted bias in price elasticity estimates that can result from using price measures 
derived from self-reported data, several studies have averaged prices across respondents in the same 
geographic area and constructed a market-level price measure (e.g., Bishop et al. 2007, 144 Mao et al. 

2008 145 ). Others have used the Hausman test 146 or other methods to examine the endogeneity of price. 
Although successfully performing these tests requires instruments that may not be available, many of the 
studies that have used this approach have concluded that prices can be treated as exogenous (e.g., Karki 
et al. 2003, 147 Kyaing 2003 148 ). 

Estimates of price elasticity from survey-based studies of tobacco demand in LMICs vary considerably, 
from those that find little impact of price on either prevalence or conditional demand for cigarette 
smoking (e.g., in China and the Russian Federation), 149 to those that find that tobacco use is highly 
responsive to price (e.g., in Myanmar). 148 Some of the differences likely result from the price measure 
used in the study. Studies that treat self-reported prices as exogenous are more likely to estimate greater 
elasticity. Studies that use locally collected prices for selected brands may introduce measurement errors 
based on the choice of brands and the retailers from whom prices are obtained. This type of price 
measure may bias elasticity estimates toward zero, as Bishop and colleagues 144 suggested was the case 
with the price measure used by Lance and colleagues 149 in their analysis for China. 

As discussed previously, it is likely that part of the difference in price elasticity can be explained by the 
relative affordability of cigarettes. For example, the highly price-inelastic estimates for cigarette demand 
among Russian men 149 ’ 150 have been attributed to the widespread availability of the very inexpensive and 
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highly affordable brands they smoke. 151 Similarly, rapidly rising incomes in China that have far 
outpaced increases in cigarette prices can help explain the increasingly price-inelastic estimates obtained 
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in studies of cigarette demand in China such as the 2008 study by Hu and colleagues. Additionally, 
because of the wide range of prices across brands in the Chinese market, Chinese smokers may be more 
likely to switch to cheaper cigarette brands in response to price increases, thereby diluting the impact of 
tax policies on smoking prevalence. 153,154 

From 2000 to 2014, numerous survey-based studies were conducted to assess the impact of price on the 
use of tobacco by adults in LMICs, including Bangladesh, 155 Bulgaria, 156 China, 144,145,149 Estonia, 115 
Egypt, 157 India, 158 Indonesia, 159 Jordan, 160 Mexico, 161 Myanmar, 148,162 Nepal, 147 Poland, 163 the Russian 
Federation, 149,150 South Africa, 164,165 Sri Lanka, 166 Thailand, 167 Turkey, 121,168 Ukraine, 169 and 
Viet Nam. 170 

Price elasticity estimates from these studies vary considerably. Many, particularly those based on 

household expenditure surveys, found very little impact of price on smoking prevalence. 121,144,149,150,161 

148 

Other studies concluded that prevalence is quite responsive to price—for example, Kyaing’s estimate 
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of-1.28 for Myanmar and Van Kinh and colleagues’ estimate of -0.94 for men in Viet Nam. Similar 
variability exists in the estimates of the price elasticity of conditional demand, with some finding little 
impact, 145,149,150 and others concluding that consumption among those who use tobacco is relatively 
responsive to price—for example, John’s estimates of the price elasticity of conditional demand for 
bidis (-0.91) and tobacco leaf (-0.87) in India. In general, the estimates for overall price elasticity vary, 
and most range from -0.2 to -0.8—that is, the same range that encompasses most of the estimates 
obtained for overall demand from studies in LMICs based on aggregate data. 

Using GATS cross-country data from approximately 200,000 participants, Kostova and colleagues 171 
estimated a total price elasticity of cigarette demand in LMICs at approximately -0.53. Higher prices 
were associated with lower demand across countries in terms of both smoking prevalence and daily 
number of cigarettes smoked among smokers, even after controlling for a number of country 
characteristics. Thus, while patterns of tobacco use may differ across countries, these results suggest that 
the relationship between price and smoking prevalence holds across different cultural and policy 
environments. 

Taxes/Prices and Cessation 

A small number of studies, nearly all from HICs, have looked at the impact of taxes and prices on 
smoking cessation. Several studies constructed respondents’ smoking histories using data from cross- 
sectional surveys that asked about past cigarette use; these data were then matched to price data from 
each respondent’s location. This approach can introduce measurement errors in the dependent variable 
(due to errors in recall about the timing of cessation) and in the price variable (due to potential 
mismatching of prices for individuals who changed locations between cessation and the time of the 
survey). Douglas 172 was the first to follow this approach, applying ordered probit, split-sample duration 
methods to data from the 1987 U.S. NHIS in a rational addiction framework. This study found that (a) 
the price elasticity of smoking duration was about —1.0, implying that a 10% permanent price increase 
would reduce the length of time an individual smoked by about 10%, and (b) the probability of quitting 
in response to price increases rose with the duration of smoking. 
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Since 2000, a few studies using cross-sectional data with retrospective information to examine the 
impact of price on smoking cessation have been conducted in the United Kingdom, 173 Spain, 174 
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France, and the United States. ’ These studies produce similar evidence that higher cigarette prices 
increase the likelihood of smoking cessation. 

Only a few studies have used longitudinal data to examine the impact of taxes and prices on cessation, 
but these findings provide similar evidence that higher prices increase the likelihood of smoking 
cessation. 177 ’ 178 Tauras and Chaloupka 179 used longitudinal data from the Monitoring the Future cohorts 
with baseline surveys from 1976 to 1993 and biennial follow-ups through 1995; they estimated cessation 
elasticities between survey waves of 0.34 and 1.00 for women and 0.27 and 1.30 for men in the mostly 
young adult sample, implying that a 10% increase in price reduced the likelihood that a smoker was 
smoking 2 years later by between 3.4% and 10% for female smokers and between 2.7% and 13% for 
male smokers. Additionally, Hyland and colleagues, 180 using data from the first two waves of the ITC 
Survey for the United States, United Kingdom, Canada, and Australia, found that smokers who 
purchased cigarettes from low-tax or untaxed sources were less likely to make a quit attempt or to have 
successfully quit between waves of data collection. Further analyses, using three waves of ITC data 
from the United States and Canada found that smokers living in areas with higher cigarette prices and 
taxes are significantly more motivated to quit; the study also found suggestive evidence that further 
price increases over time increase quit motivation and the likelihood of actual quitting. 181 

To date, few studies have looked at the impact of prices on cessation of tobacco use in LMICs. A recent 
review using GATS data from 14 countries, primarily LMICs, examined the association between the 
probability of being a recent quitter and several tobacco control policy factors, including exposure to 
warning labels, worksite smoking bans, anti-smoking media messaging, tobacco marketing, and current 
cigarette and bidi prices. After accounting for country-specific attributes in pooled analyses, they 
found that higher cigarette prices were associated with a higher probability of quit attempts, and higher 
bidi prices were associated with higher probabilities of both quitting and quit attempts in South-East 
Asian countries where bidi use is common. The strength of the impact of these policy factors on 
cessation varied across countries and policies. 

Ross and colleagues 183 analyzed the impact of changes in cigarette excise taxes on smoking cessation 
rates with data from three neighboring Eastern European countries (the Russian Federation, Poland, and 
Ukraine) during the 1990s and 2000s. They estimated that a 10% increase in cigarette taxes increased 
the probability of smoking cessation among smokers by 1.6% to 2.3%. 

Differences by Gender 

A few studies of cigarette demand have examined the impact of taxes and prices on tobacco use in 
relation to gender. In some countries, men and women may respond differently to price because of 
differences in life stages or gender-related characteristics. For example, smoking among women often 
increases as women enter the labor force in greater numbers and begin to earn their own incomes. As a 
result, cigarettes become more affordable to them, and gender differences in response to price may 
become less pronounced. 184 Alternatively, to the extent that women are more weight conscious than 
men and may see smoking as a weight control mechanism, women could be less sensitive to price 
than men. 185 
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Research estimating gender differences in the price elasticity of adult tobacco use in HICs has produced 
mixed evidence. ’ Some studies have found that men are more responsive to price than women. 
Chaloupka 187 estimated that the long-run price elasticity of cigarette demand for men centered around 
-0.60, while demand among women was unresponsive to cigarette prices. Other studies found the 
opposite: Aristei and Pieroni 137 estimated conditional demand elasticities of-0.13 for Italian men and 
-0.65 for Italian women. Still other studies—for example, in France and Spain —found little 
difference by gender. 

Almost no demand studies from LMICs have examined gender differences in the price elasticity of 
tobacco use, in part because research in these countries relies greatly on household expenditure survey 
data and thus is unable to examine data separately for men and women. The few existing analyses have 
not yielded a clear pattern. For example, Ogloblin and Brock 150 found that smoking prevalence among 
Russian women was much more responsive to price than smoking prevalence among Russian men 
(elasticities of-0.63 and -0.08, respectively). Ross and colleagues 151 attributed this finding to 
differences in brand choices by gender, because men tend to smoke inexpensive local brands, and 
women are most likely to view smoking as a luxury and tend to smoke expensive foreign brands. 

Differences by Age Group 

Economic theory suggests several reasons why young people are likely to be more responsive than 
adults to changes in tobacco product prices. 128,188,189 Young tobacco users are likely to spend a greater 
share of their limited disposable income on tobacco products and therefore may be more sensitive to 
price than adult tobacco users. Compared with adults, youth are more influenced by the behavior of their 
peers. Thus, changes in tobacco use by some youth as a result of changes in prices will lead to changes 
in tobacco use by other young people. Furthermore, because of their relatively shorter time consuming 
tobacco products, young people may be less addicted to tobacco than adults, suggesting that youth will 
respond more quickly to changes in price. Similarly, young people are generally more present-oriented 
than adults, implying that they will respond more to changes in the immediate cost of tobacco use (e.g., 
prices) than to changes in long-term costs (e.g., health consequences). 

Since 1990, an extensive evidence base has accumulated on the effects of taxes and prices on tobacco 
use among youth. Much of the data comes from HICs, but the availability of data from the GYTS has 
led to comparable studies in LMICs. 190 Much of the research on youth demand for tobacco products has 
been conducted in the United States because of the considerable variation in taxes and prices between 
different states and the availability of survey data on youth tobacco use. In addition to variations in state 
and local taxes, the tobacco industry twice induced substantial changes in prices in the 1990s. In April 
1993, Philip Morris initiated “Marlboro Friday,” cutting the price of cigarettes by approximately 25% in 
response to competition from generic brand cigarettes. Later that month, other tobacco companies 
followed suit, cutting the price of their premium cigarettes. In late 1998, tobacco companies 
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significantly increased prices in response to the adoption of the Master Settlement Agreement (MSA). 

As suggested by Figure 4.6, cigarette tax and price changes have significantly influenced youth smoking 
in the United States. 





Figure 4.6 Inflation-Adjusted Cigarette Prices and Prevalence of Youth Smoking in the United States, 1991-2014 
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Lewit and colleagues 128 were the first to assess the impact of cigarette prices on smoking by U.S. youth. 
Using data from the nationally representative 1966-1970 National Health and Nutrition Examination 
Survey (Cycle III), this study estimated an overall price elasticity of-1.44. The strongest impact of price 
was seen on prevalence, for which the price elasticity was estimated to be -1.20; the price elasticity for 
consumption among young smokers was -0.25. These estimates were more elastic than those found by 
Lewit and Coate 129 in a study of adult cigarette demand. 

Since the early 1990s, many studies based on U.S. cross-sectional data have confirmed Lewit and 
colleagues’ 1981 conclusion 191 that youth smoking is more responsive to price than adult smoking. Lor 
example, using data from the 1992-1994 Monitoring the Luture surveys, Chaloupka and Grossman 192 
estimated an overall price elasticity of-1.31 for youth smoking. In a later study with similar findings, 
Lewit and colleagues 191 examined the impact of cigarette prices on youth smoking prevalence and 
intentions to smoke. Data for this study came from cross-sectional surveys of 9th-grade students in 1990 
and 1992 from the 22 U.S. and Canadian sites in the Community Intervention Trial for Smoking 
Cessation. This study estimated that the price elasticity of youth smoking prevalence was -0.87, and the 
price elasticity of intentions to smoke by nonsmoking youth was -0.95. These results indicate that youth 
are somewhat more sensitive to price than adults. 

Similarly, Gruber and Zinman 193 found consistent evidence that youth smoking responds to changes in 
cigarette prices, particularly among older youth. Using data from a variety of U.S. surveys and estimates 
from fixed-effects models for high school seniors, the study estimated a prevalence elasticity of -0.67, 
which is three to four times higher than comparable estimates for adults. The study also concluded that 
the decline in the price of cigarettes between 1991 and 1997 explained 26% of the rise in smoking 
among high school seniors over this period. Likewise, Tauras and colleagues, 194 using data from the 
1997 National Longitudinal Surveys of Youth baseline and annual follow-up data through 2001, found 
the overall price elasticity of youth smoking to be -0.83, about double the consensus elasticity estimate 
for adult cigarette demand. 

Other studies of cigarette demand among U.S. youth have produced similar findings, 195 and studies of 
other tobacco use by U.S. youth have found that use of smokeless tobacco by youth is also responsive to 
price. 196 ’ 197 Because of the very low prevalence of smokeless tobacco use among girls, these studies 
have focused on use of smokeless products by boys. In one study using data from the 1992-1994 
Monitoring the Luture surveys, Chaloupka and colleagues 196 estimated prevalence elasticities of-0.35 to 
-0.52 for smokeless tobacco use among 8th-, 10th-, and 12th-grade boys. In another study, using data 
from the Youth Risk Behavior Surveys of 1995 through 2001, Tauras and colleagues 197 estimated tax 
elasticities that ranged from -0.12 to -0.20 (for prevalence of smokeless tobacco use) and from -0.04 to 
-0.08 (for intensity of smokeless tobacco use) among high school boys. Price elasticities were larger 
than tax elasticities because smokeless tobacco taxes account for a modest share of prices. 

Several studies conducted in the United States during the 1990s and 2000s assessed the impact of price 
on smoking behavior by age group. In general, studies found that cigarette demand becomes more price- 
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inelastic among older age groups. ’ Canadian studies of youth cigarette demand have reached similar 
conclusions. 199 Youth smoking prevalence in Canada had been falling steadily in the early 1990s, but 
1994 tax cuts led to a significant rise in the prevalence of youth smoking, and subsequent price increases 
led to reductions in prevalence. 200 
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Several U.S. studies have investigated the differential impact of price on youth at different stages of 
smoking uptake. 201,202 After finding that cigarette demand was more price sensitive among older 
adolescents than younger adolescents, Gruber and Zinman 193 concluded that price has a greater impact 
on regular smoking than on early experimentation with smoking. Similarly, Ross and colleagues, 203 
using a nationally representative survey of high school students in 1996, found that price had the 
greatest impact on progression to later stages of uptake. The authors suggest that smokers at earlier 
stages (trying, experimentation) are smoking few cigarettes and are likely to rely on social sources for 
those cigarettes. As they progress toward regular smoking, they begin to buy their own cigarettes, 
become more aware of prices, and consequently become more sensitive to price. Similarly, Slater and 
colleagues 204 found that price-reducing promotions for cigarettes had little impact on early stages of 
uptake but were strongly associated with progression beyond experimentation and into more regular and 
established smoking. 

However, the evidence for a relationship between price and youth smoking initiation is mixed. 2 Several 
studies have used retrospective data to assess price and initiation in various countries, including 
Australia, 205 France, 175 ’ 206 Spain, 174 Germany, 207 the United States, 172 ’ 208 and the United Kingdom. 173 
These findings may be limited due to measurement problems inherent in using retrospective data and 
because of lack of variation in price over many years. A recent review cited methodological limitations 
in studies of the impact of cigarette prices on smoking onset. 209 

A few U.S.-based studies have used longitudinal data to assess smoking among youth as they move from 
adolescence to adulthood. Some earlier studies yielded mixed findings, ’ possibly because few 
changes in cigarette taxes occurred during the 1980s. Later studies using data from the 1990s did find 
that price had an impact on initiation. For example, as part of the Monitoring the Future project, Tauras 
and colleagues followed several cohorts of 8th-grade and lOth-grade students throughout the 1990s, a 
decade of substantial U.S. cigarette price changes (the “Marlboro Friday” price reductions and the 1998 
post-MSA price increases) and state and federal tax increases. These researchers found that cigarette 
prices significantly influenced smoking initiation. Price may impact youth differently by gender. 

As Cawley and colleagues 185 ’ 213 conclude, smoking initiation among adolescent girls is significantly 
influenced by weight-related factors (e.g., self-described overweight, body mass index, reports of trying 
to lose weight), while smoking initiation among adolescent boys is significantly affected by cigarette 
prices, with neither factor being significant for the opposite gender. ’ For boys, Cawley and 
colleagues found that price had a greater impact on the initiation of more regular smoking, estimating 
elasticities of -0.86 for any smoking initiation, and -1.49 for initiation of frequent smoking. However, 
for girls, Cawley and colleagues 213 found a price elasticity of initiation of-0.24 compared to -1.2 for 
boys. These findings suggest that gender-specific differences in the impact of price may account for the 
mixed findings about price and initiation from previous studies. 

There are a variety of mechanisms through which price might have a greater impact on youth smoking 
than on smoking by adults. For example, higher cigarette prices may indirectly influence youth smoking 
by reducing parental modeling of smoking and by reducing cigarette availability to youth who might 
sneak cigarettes from their parents. 188 A few other studies conducted in the United States during the 
2000s explored some of the factors that may explain why youth smoking would be more responsive to 
price than adult smoking. Powell and colleagues examined the role that peer influence plays in 
responsiveness to price, using data from the 1996 Study of Smoking and Tobacco Use Among Young 
People. In controlling for peer influence, the study estimated a price elasticity for youth smoking 
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prevalence of-0.32, compared with a price elasticity of-0.50 found by models that do not account for 
peer influences. The difference—an elasticity of -0.18—represents the indirect effect of price that works 
through peers, or the “social multiplier” effect, suggesting that peer influences account for more than 

214 

one-third of the overall impact of price on the prevalence of youth smoking. 

215 

In another analysis of these data, Ross and colleagues looked at other mechanisms through which 
changes in prices could influence youth smoking. In response to survey questions about their anticipated 
reaction to alternative price increases, young people indicated that higher prices would make them less 
likely to smoke in the future and would lead to reductions in cigarette consumption among those who 
continued to smoke, with larger effects for larger price increases. In addition, 60% of future smokers 
indicated that they would be less likely to share cigarettes with their friends if prices increased. Other 
studies have found that while higher prices significantly reduce smoking among buyers, they have less 
impact on borrowers (those who get cigarettes from friends), possibly because price has more impact on 
youth at later stages of the smoking uptake process, when they are more likely to be purchasing their 
own cigarettes. 215,216 

As of 2015, relatively little research has been conducted on the differential impact of taxes and prices by 
age in LMICs, in large part because of the lack of good data on youth tobacco use and tobacco product 
taxes and prices. Early studies used household expenditure survey data to examine differences in price 
elasticity by age. More recent studies are based on data from the GYTS. 

Van Walbeek 44 compared trends in smoking prevalence by age in South Africa, using data from the 
national, repeated cross-sectional All Media and Products Survey for 1993-2003, a period during which 
the inflation-adjusted price of cigarettes more than doubled. This price increase was due largely to a 
series of tax increases and coincided with significant reductions in smoking prevalence among all age 
groups, but the largest reduction occurred among people ages 16-24 years. In another analysis using 
data from GYTS surveys conducted in 1999 and 2002 in South Africa, van Walbeek 43 found a 
significant drop in the prevalence of youth smoking (from 23% in 1999 to 18.5% in 2002), and an even 
larger drop in the prevalence of frequent youth smoking (from 10.1% in 1999 to 5.8% in 2002). These 
findings are consistent with evidence from the United States that price impacts regular youth smoking 
more than it does youth experimentation. ’ However, van Walbeek’s analysis controlled for other 
determinants of demand, making it difficult to quantify how much of the declines in prevalence can be 
attributed to the increases in cigarette taxes and prices. 

Other studies, which used household data, have generally found that younger smokers are more 
responsive to price than older smokers, and that demand becomes less elastic with age. Such findings 
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have been reported from Ukraine, Thailand, Nepal, Myanmar, and Viet Nam. 

Several studies have used data from the GYTS to estimate the impact of price on tobacco use among 
youth. For some countries the surveys include questions on cigarette prices, relying on the respondents’ 
own self-reports for the information. Self-reported price information can have an endogeneity bias, as 
discussed earlier, meaning that heavier smokers are more likely to seek out less expensive cigarettes, 
which could account for part of the estimated effect of price on smokers’ cigarette consumption. For this 
reason, economic analyses of GYTS data have generally used self-reported prices to produce aggregated 
measures of price, usually at the school level. Ross 218 was the first to conduct an economic analysis of 
GYTS data, using data from 1999 for Kiev, Ukraine. Estimated price elasticities for smoking prevalence 
in this study ranged from -0.29 to -0.51, but estimated price elasticities for conditional cigarette demand 
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were considerably higher, ranging from -1.42 to -1.83. Ross 219 used data from the 1999 GYTS to 
conduct a similar economic analysis of tobacco use by youth in Moscow. Using a school-level measure 
of price, prevalence elasticities ranged from -0.47 to -0.51, and conditional demand elasticities ranged 
from -0.32 to -0.69. With an average elasticity of-1.15, these estimates are well above the demand 
elasticities found by the limited number of studies on adult smoking in the Russian Federation. 149,150 

Joseph and Chaloupka 220 used GYTS data to estimate the price elasticity of demand for cigarettes, bidis, 
and gutka among youth in India. Focusing on data collected in 26 of 28 states and 2 of 7 union territories 
between 2000 and 2004, they found that bidis have the highest price elasticity (-2.70), followed by 
gutka (-0.58) and cigarettes (-0.40). 220 The authors also found that girls were more responsive to price 
increases than boys, possibly because of tighter constraints on their spending. 

At least two studies have used pooled data from multiple waves of the GYTS from many countries, 
matched to prices from the Economist Intelligence Unit’s World Cost of Living Survey by country and 
year, to estimate the impact of cigarette prices on youth smoking. Kostova and colleagues, using data 
from 20 countries, found an estimated prevalence elasticity of -0.63 and a conditional demand elasticity 
of-1.2. Nikaj and Chaloupka, using data from 38 countries, estimated a total price elasticity of 
-1.5 for the entire sample, including some HICs, and -2.2 when they limited their sample to LMICs 
only, suggesting that youth in poorer countries are more sensitive to cigarette price changes than 
youth globally. 

Tax, Price, and Tobacco Use: Other Key Findings 

Many studies based on both aggregate and survey data have assessed the impact of tobacco taxes and 
prices on a variety of other outcomes. For example, several studies have considered the impact of 
relative prices on product and brand choices, individuals’ tax avoidance, and other aspects of purchasing 
behavior. Some studies have looked at the role of tax and price differentials in larger scale tax evasion. 
Other studies have examined the impact of tobacco taxes and prices on: (a) health-related outcomes, 
from exposure to SHS to death and disease caused by tobacco use, (b) other substance use, such as 
alcohol consumption and marijuana smoking, (c) other household spending, particularly in poor 
households, and (d) employment. Several studies have assessed the impact of higher taxes on the 
revenues that governments receive from those taxes. 

This section briefly reviews findings from studies that look at the impact of tobacco taxes and prices on 
substitution among tobacco products, other substance use, and health outcomes. Other chapters of this 
monograph explore other outcomes in more detail: revenues in chapter 5, tax avoidance and tax evasion 
in chapter 14, employment impact in chapter 15, and impacts on household spending in chapter 16. 
Chapter 16 also addresses differences in price elasticity by socioeconomic status. 

Relative Prices and Substitution Among Tobacco Products 

Several studies from HICs have examined the impact of changes in the relative prices of tobacco 
products on substitution among these products. In general, these studies have concluded that increases in 
the price of one tobacco product relative to the prices of other products will reduce the use of products 
that are now more expensive and lead to an increase in use of products whose relative prices have fallen. 
Evidence from LMICs is mixed, likely reflecting cultural factors associated with the use of different 
products. The small number of studies that have examined how changes in prices influence brand choice 
have nearly all come from HICs. Generally, these studies have concluded that changes in the relative 
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prices of different brands lead smokers to substitute with brands whose relative prices have fallen, and 
that overall increases in taxes and prices lead to other forms of compensation among continuing 
smokers. 

In an analysis of aggregate demand for cigarettes, cigars, and pipe tobacco in Finland, Pekurinen 73 found 
that an increase in the price of one product, holding other prices constant, results in some substitution 
with the other two products. Similarly, in analyses of adult cigarette and smokeless tobacco use based on 
U.S. survey data, Ohsfeldt and colleagues 131-133 consistently found that higher cigarette taxes led some 
adult smokers to substitute with smokeless tobacco products, but found little evidence that higher taxes 
on smokeless tobacco products led to substitution with cigarettes. In contrast, Tauras and colleagues 197 
found that higher cigarette prices led to reductions in use of both cigarettes and smokeless tobacco only 
among high school boys in the United States. Taurus and colleagues analyzed an adolescent population 
that was in its early stages of uptake and experimentation with multiple tobacco products; this may help 
explain why their findings differ from those of Ohsfeldt and colleagues. Early studies have produced 
mixed results of the impact of cigarette and other tobacco product prices on the demand for electronic 
nicotine delivery systems (ENDS) (battery-powered devices designed to heat a liquid, which typically 
contains nicotine, into an aerosol for inhalation by the user). The mixed evidence for substitution 
between ENDS and other tobacco products is likely due to the rapid evolution of the ENDS market 
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during the periods covered by these studies. ’ 

Mixed evidence also results from the few studies that have estimated cross-price effects in LMICs. For 
example, Chapman and Richardson 57 analyzed aggregate data from Papua New Guinea and concluded 
that changes in the relative taxes on cigarettes and non-cigarette tobacco result in significant substitution 
between the two. A study in Viet Nam by Laxminarayan and Deololikar 217 produced similar findings. 
Using household survey data, this study found evidence of substitution between cigarettes and rustic 
tobacco, with higher cigarette prices leading to increased use of rustic tobacco, but not the reverse. In 
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contrast, John’s analysis of household survey data on tobacco use in India found little evidence that 
changes in relative prices result in substitution between cigarettes, bidis, and leaf tobacco. This study’s 
positive but largely insignificant cross-price elasticity estimates suggest that these products are 
complements in India. 

A few studies have examined how changes in relative prices affect substitution among brands. For 
example, Tauras and colleagues, 223 analyzing scanner-based cigarette sales data, found that changes in 
the relative prices of premium, discount, and deep discount cigarette brands in the United States 
accounted for much of the observed changes in the market shares for the three price tiers. Similarly, 
White and colleagues found that changes in the relative prices of cigarettes among brands in different 
price tiers led Chinese smokers to switch brands, with the greatest impact on smokers of less expensive 
brands. 

A few studies have found that higher taxes lead to compensating behaviors among some continuing 
smokers that may reduce the public health impact of higher taxes. For example, two studies conducted in 
the United States concluded that higher taxes and prices lead some smokers to switch to longer 
cigarettes and brands that are higher in (machine-measured) tar and nicotine in an effort to maintain 
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nicotine levels even as they reduce their daily consumption. ’ 
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Tobacco Product Prices and Other Substance Use 

A few studies have examined the impact of tobacco product taxes and prices on the use of other 
substances, including alcohol and marijuana (cannabis). In general, these studies have found evidence of 
complementarity between tobacco use and other substances, with higher prices for one substance leading 
to reductions in consumption of both substances. However, some studies find evidence of substitution, 
with higher prices for one substance leading consumers to substitute use of another. 

Jones analyzed aggregate expenditure data for tobacco and four categories of alcoholic beverages in 
the United Kingdom and found that tobacco is a complement for each category. Bask and Melkersson 227 
reached the same conclusion based on their analysis of aggregate sales data in Sweden, as did Jimenez 
and Labeaga 228 in their analysis of household expenditure survey data in Spain. Cameron and 
Williams and Zhao and Harris, in analyses of individual-level survey data from the Australian 
National Drug Strategy Household Surveys, had similar results—namely, that higher tobacco and 
alcohol prices reduce consumption of both tobacco and alcohol. Guindon and colleagues, 230 using 
household expenditure survey data from India, found some suggestive evidence of substitutability 
between cigarettes, bidis, and a locally made liquor among urban households. 

Evidence of complementarity is mixed when examining U.S. data on adults. Goel and Morey 231 
concluded that alcohol and cigarettes are substitutes for one another, based on an analysis of pooled 
cross-sectional time series data on state-level sales. Decker and Schwartz 232 analyzed individual-level 
adult survey data from the Behavioral Risk Factor Surveillance System and found mixed results: 

Higher alcohol prices were associated with reduced smoking (indicating complementarity), but higher 
cigarette prices were associated with increased drinking (suggesting substitutability). Picone and 
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colleagues’ analysis of longitudinal data from the first six waves of the Health and Retirement Survey 
found that stronger smoke-free policies reduce drinking, but that higher cigarette prices lead to increased 
alcohol consumption, and higher alcohol prices increase cigarette consumption for both men and 
women. 

Studies of U.S. youth have also produced mixed evidence. Pacula 234 used data from the 1983 and 1984 
waves of the 1979 National Longitudinal Survey of Youth to model the uptake of tobacco, alcohol, and 
marijuana use among young people. This study found that higher past cigarette prices lead to increased 
current alcohol consumption, suggesting that cigarettes and alcohol are economic substitutes. In 
contrast, Dee analyzed teen smoking and drinking using state-level aggregated data from the 
1977-1992 Monitoring the Future surveys of high school seniors. This researcher concluded that 
cigarettes and alcohol are economic complements, with stronger alcohol control policies reducing the 
prevalence of youth smoking, and higher cigarette taxes reducing the prevalence of youth drinking. 
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Markowitz and Tauras used data from the 1997 National Longitudinal Survey of Youth and its annual 
follow-up surveys through 2001 to examine the relationships between youth smoking and drinking and 
the consumption of other goods. This study found mixed evidence for relationships between youth 
smoking, drinking, and drug use, with alcohol and marijuana complements for smoking, but smoking 
substituting for alcohol and marijuana. 

A few studies from Australia and the United States have considered the relationships between cigarette 
taxes and prices and marijuana use. These studies have consistently found that cigarette and marijuana 
smoking are complements. For example, in analyses of survey data from Australia, Cameron and 
Williams and Zhao and Harris found that a higher cigarette price reduces both cigarette and 
marijuana smoking. Chaloupka and colleagues 237 reached the same conclusion in an analysis of data on 
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U.S. youth from the Monitoring the Future surveys. This study found that higher cigarette prices are 
associated with reduced frequency of marijuana use, and that there was a negative, but not significant, 
association between cigarette prices and the prevalence of youth marijuana use. Similarly, Farrelly and 
colleagues 238 analyzed data from the U.S. National Household Surveys on Drug Abuse for youth ages 
12-20 years and found that higher cigarette taxes reduce the intensity of youth marijuana use. Some 
evidence from their study indicates that higher cigarette taxes also lower the probability that young 
males will use marijuana. 

Pacula’s ’ analyses of data from the 1979 National Longitudinal Survey of Youth further supported 
conclusions that cigarettes and marijuana are economic complements for young people in the United 
States. In models based on the 1984 data that examined contemporaneous associations, these studies 
reported that youth marijuana use was lower in states with higher cigarette taxes, but these estimates 
were not statistically significant. 239 In a further analysis that considered the onset of addiction and used 
the 1983 and 1984 data, Pacula 234 found that higher past and current cigarette prices significantly 
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reduced current youth marijuana use. Similarly, an analysis by Markowitz and Tauras of the 1997 
National Longitudinal Survey of Youth produced generally significant negative estimates for the effect 
of higher fines for marijuana use on the prevalence of youth smoking. 

Tobacco Product Prices and Health-Related Outcomes 

A few studies have directly assessed the impact of tobacco taxes and prices on the health consequences 
of tobacco use. Not surprisingly, these studies find that higher tobacco taxes and prices would reduce the 
incidence of disease and mortality caused by tobacco use. This research, based entirely on U.S. data, is 
briefly reviewed below. 

Moore 240 examined the impact of cigarette taxes on death rates from diseases attributable to tobacco use, 
using pooled cross-sectional time series data for U.S. states from 1954 to 1988. This study estimated that 
a 10% increase in cigarette taxes would reduce the number of premature deaths caused by smoking in 
the United States by 6,000 per year. 

Many studies have found that higher cigarette taxes and prices significantly reduce the prevalence of 
smoking among pregnant women. 241-243 Because of the serious adverse health consequences of smoking 
during pregnancy, these findings imply that tax- and price-induced reductions in maternal smoking 
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would significantly improve birth outcomes. For example, Evans and Ringel estimated that a 
US$ 1.10 tax increase would reduce smoking prevalence among pregnant women by 32% and, as a 
result, would reduce the probability of giving birth to a low birth weight baby by 5%. 

To examine the impact of cigarette taxes on exposure to secondhand smoke, Adda and Cornaglia 244 
analyzed data from the U.S. National Health and Nutrition Examination Survey (the 1988-1994 and 
1999-2006 waves) on cotinine levels in body fluids. These researchers found that higher cigarette taxes 
are associated with reduced cotinine levels in nonsmokers, especially children, and conclude that excise 
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taxes are an effective way to reduce nonsmokers ’ SHS exposure. In another study, Markowitz 
analyzed annual state-level data on the number of sudden infant death syndrome cases from 1973 
through 2003. Estimated cigarette price elasticities of deaths from sudden infant death syndrome ranged 
from -0.69 to -0.76, suggesting that increases in cigarette taxes would have a significantly positive 
impact on infant health. 
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Finally, a few studies have found some evidence that higher cigarette taxes have contributed to higher 
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obesity rates in the United States, but this evidence is inconsistent. 

Using Price Elasticity Estimates to Project the Future Impact of Tobacco Tax Increases 

The price elasticity estimates described in this section have been used to develop projections of the 
public health and fiscal impacts of tobacco tax increases. For example, in the United States, the 
American Cancer Society’s Cancer Action Network (ACS-CAN) 249 has used estimates of the price 
elasticities of cigarette demand, adult prevalence, and youth prevalence, along with other information, to 
project the effect of a US$ 1.00-per-pack increase in each state’s cigarette tax on the number of adults 
who would quit smoking, the number of youth who would not initiate smoking, tax-paid cigarette sales 
and cigarette excise tax revenues, the health care costs of treating various consequences of smoking, and 
state Medicaid spending on health care to treat the diseases caused by smoking. This study estimated 
that a US$ 1.00 increase in the cigarette tax of every U.S. state would induce 1.4 million adults to quit, 
deter 1.69 million youth from starting to smoke, avert 1.32 million smoking-related deaths, and save 
more than US$ 645 million in health care costs over 5 years. 

Similarly, country-specific and regional or global estimates of various cigarette price elasticities 
were used to estimate the public health and revenue impact of tax increases in China, India, Mexico, 
Turkey, and several other countries for a series of reports by the Bloomberg Global Initiative to Reduce 
Tobacco Use. 250 

These and other projections generally start with the overall price elasticity of cigarette demand, typically 
obtained from econometric estimates based on tax-paid cigarette sales data, and assume that the tax 
increase being modeled will be fully passed on to consumers in the price paid for cigarettes. For 
example, if a state’s average cigarette price is US$ 5.00 per pack, the current state tax is US$ 1.00 per 
pack, and 1 million tax-paid packs of cigarettes are sold in the state (generating US$ 1 million in tax 
revenues), a simple projection of the sales and revenue impact of a US$ 1.00 tax increase, assuming an 
overall elasticity of-0.4, would have prices rising by 20% (from US$ 5.00 to US$ 6.00 per pack), sales 
falling by 8% (to 920,000 packs), and cigarette excise tax revenues rising by 84% (from US$ 1 million 
to US$ 1.84 million). 249 

Many projections allow for increased tax avoidance and evasion in response to a tax increase and 
employ a less inelastic estimate of elasticity. For example, the ACS-CAN 249 projection used an elasticity 
of-1.0 for tax-paid cigarette sales, allowing for considerable tax avoidance and evasion in response to a 
given state’s tax increase. In the example above, this would lead to a 20% reduction in sales and a 60% 
increase in revenues. It is also important to use both adult and youth prevalence elasticities in projecting 
the public health impact of a cigarette tax increase because youth and adults are not equally price 
sensitive. 

Similarly, adult and youth prevalence elasticities are used in projecting the public health impact of a 
cigarette tax increase. Given the available estimates, many of these projections assume that the impact 
on adult prevalence is half of the overall elasticity and that youth uptake of tobacco use is two to three 
times as responsive to price. When projecting the impact on youth, these projection models often assume 
that young people will take up smoking at the same rate as adults or young adults have. Continuing the 
example above, if the state has one million adults and adult smoking prevalence is 20% (200,000 adult 
smokers), the US$ 1.00 tax increase will reduce the prevalence of adult smoking by 4%, or induce 
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8,000 adult smokers to quit smoking. If there are 500,000 young people in the state, and it is assumed 
that they will take up smoking at the same rate as adults have and youth smoking is twice as sensitive to 
price, then the US$ 1.00 tax increase maintained over time in real terms will prevent 8,000 young people 
from taking up smoking. 

These simple projection models also may model the impact of a tax increase on deaths caused by 
smoking. These models make some basic assumptions about the fraction of lifelong smokers who will 
die prematurely from a disease caused by smoking (a typical assumption is 50%, based on the 
epidemiological evidence) and the fraction of quitters who, by quitting, will avoid a premature death 
caused by smoking (often assumed to be around 70%, again based on the epidemiological evidence). In 
the example above, the reduction in deaths among adult smokers would be 2,800 (4,000 of the quitters 
would have died from a disease caused by smoking, and 70% of these would have avoided a premature 
death by quitting), and the reduction in deaths among young people prevented from taking up smoking 
would be 4,000 (half as many as those who would have otherwise taken up smoking and died 
prematurely as a result). 

A study published in 2016 modeled the global cigarette market, using 2014 data for 181 countries, to 
quantify the impact of raising the cigarette excise tax in each country by PPP$ 1 per pack (roughly 
US$ 0.80 per pack).' The study found that such a tax increase would increase the amount of cigarette 
excise revenue generated throughout the world by 47% from PPP$ 402 billion (US$ 328 billion) to 
PPP$ 593 billion (US$ 470 billion), producing an extra PPP$ 190 billion (US$ 141 billion) in revenue. 
Using the 2014 data, the prevalence rate of daily adult cigarette smoking worldwide would decrease 
from 14.1% (740 million smokers) to 12.9% (674 million smokers), for a relative decrease of 9%, or 66 
million fewer smokers globally. The expected number of smoking-attributable deaths from among the 
world’s adult population would decrease by 15 million, reflecting a decline of about 6% in smoking- 
related mortality among this cohort. 

While relatively simple, these types of projections have proven to be very helpful in illustrating the 
public health and revenue benefits of tobacco tax increases. More sophisticated models incorporate more 
detailed epidemiologic, economic, and other evidence and produce more refined, but similar, 
projections. 

Summary 

Failures in the markets for tobacco products, including consumers’ imperfect information about the 
health harms of tobacco use and the health and financial impacts of tobacco use, provide an economic 
rationale for governments to reduce tobacco use through economic interventions such as higher taxes on 
tobacco products and other tobacco control policies. Excise taxes on tobacco products are the most 
direct policy for influencing cigarette and other tobacco product prices. The total tax burden on tobacco 
products is defined as the sum of all taxes on the product expressed as a percentage of the retail price, 
and there is a close correlation between the tax burden on tobacco and the price of tobacco products, 
particularly in countries with a high tax burden. In general, the total tax burden on cigarettes is highest in 
HICs. 

The retail price of cigarettes is a key determinant of cigarette consumption, and changes in the retail 
price induce changes in consumption. Tobacco consumption is also sensitive to changes in consumer 
income—the more affordable a product, the more likely it is to be purchased. As with price, consumers 
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respond to changes in affordability. The affordability of cigarettes can be measured by either the number 
of minutes of labor required to purchase a pack of cigarettes or the percentage of per capita gross 
domestic product required to purchase 100 packs of cigarettes. In general, studies find that although 
cigarette taxes and prices tend to be highest in HICs and lowest in LMICs, cigarettes tend to be more 
affordable in HICs than in lower income countries. Since the 1990s, however, cigarettes have become 
relatively less affordable in HICs and relatively more affordable in LMICs, which has contributed to 
decreased consumption in HICs but increased consumption in LMICs. 

Econometric studies of the impact of tax and price on tobacco use employ two primary measures of 
tobacco use: (1) macro-level aggregate measures of consumption, such as country-level data on tobacco 
sales (this literature developed earlier, growing rapidly before the 1990s); and (2) household or 
individual-level data taken from surveys, such as national surveys of drug use or health risk behavior. 
Over time, a substantial body of evidence has accumulated that demonstrates that higher taxes and prices 
lead to reductions in overall tobacco use and in the prevalence and intensity of use, with greater impact 
on key subpopulations (e.g., young people and people with low incomes). Additionally, studies have 
assessed the impact of tax and price on specific outcomes, such as prevalence of tobacco use, smoking 
cessation, initiation of smoking by youth, cross-price elasticity, and health outcomes. 

Changes in tobacco consumption induced by changes in the excise tax and retail price are reflected in 
the price elasticity of demand: the responsiveness of consumption to increased price. Much of the recent 
evidence indicates that demand for tobacco products in LMICs is at least as responsive to price as 
demand in HICs, and likely more responsive. In HICs, most estimates of elasticities of demand range 
from -0.2 to -0.6, clustering around -0.4. In LMICs, elasticity estimates range from -0.2 to -0.8, 
clustering around -0.5. Thus, in HICs a 10% increase in the price of cigarettes may be expected to 
decrease tobacco consumption by 4%, while in LMICs a 10% increase in price may be expected to 
decrease consumption by 5%. 

An extensive and increasingly sophisticated body of research clearly demonstrates that higher tobacco 
product taxes and prices lead to reductions in tobacco use by motivating current users to quit, preventing 
young people from taking up tobacco use, and reducing the frequency and intensity of consumption 
among those who continue to use tobacco. In addition, research generally shows that vulnerable 
populations, most notably young people and lower income populations, are more responsive to tax and 
price increases than older people and higher income populations. Finally, a small but growing literature 
demonstrates that the reductions in tobacco use that result from higher taxes and prices reduce the 
morbidity and mortality caused by tobacco use. 

Research Needs 

Much is known about the impact of taxes and prices on tobacco use, particularly in HICs, but further 
research could be useful. Reliable estimates of overall price elasticities of demand for tobacco products 
and estimates of the effects of price on prevalence, initiation, and cessation are not available for many 
LMICs. Relatively little is known about how price elasticity changes over time, at different levels of tax 
and price, or for larger and smaller price changes. Although cigarettes are the predominant form of 
tobacco used around the world, other tobacco products (smokeless tobacco, waterpipe tobacco, bidis, 
and others) are commonly used in some countries. However, few studies have assessed the price 
elasticity of demand for tobacco products other than cigarettes, and even fewer have estimated cross¬ 
price elasticities; where applicable, these studies will be very useful. Although a small but increasing 
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number of studies have emphasized the importance of affordability of tobacco products, more research 
is needed to understand how changes in affordability affect tobacco use. 

Conclusions 

1. A substantial body of research, which has accumulated over many decades and from many 
countries, shows that significantly increasing the excise tax and price of tobacco products is the 
single most consistently effective tool for reducing tobacco use. 

2. Significant increases in tobacco taxes and prices reduce tobacco use by leading some current 
users to quit, preventing potential users from initiating use, and reducing consumption among 
current users. 

3. Tobacco use by young people is generally more responsive to changes in taxes and prices of 
tobacco products than tobacco use by older people. 

4. Demand for tobacco products is at least as responsive and often more responsive to price in low- 
and middle-income countries as it is in high-income countries. 



Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


References 

1. Chaloupka FJ, Straif K, Leon ME. Effectiveness of tax and price policies in tobacco control. Tob Control. 

2011 ;20(3):235-8. doi: 10.1136/tc.2010.039982. 

2. International Agency for Research on Cancer. Effectiveness of tax and price policies for tobacco control. IARC 
handbooks of cancer prevention: tobacco control, Vol. 14. Lyon, France: International Agency for Research on Cancer; 
2011. Available from: http://www.iarc.fr/en/publications/pdfs-online/prev/handbook14/handbook14.pdf. 

3. Jha P, Chaloupka FJ, editors. Tobacco control in developing countries. New York: Oxford University Press; 2000. 
Available from: http://tigger.uic.edu/~fjc/Presentations/Abstracts/TC2000_contentable.htm. 

4. Levy DT, Romano E, Mumford E. The relationship of smoking cessation to sociodemographic characteristics, smoking 
intensity, and tobacco control policies. Nicotine Tob Res. 2005;7(3):387-96. doi: 10.1080/14622200500125443. 

5. U.S. Department of Health and Human Services. The health consequences of smoking— 50 years of progress. A report 
of the Surgeon General. Atlanta: U.S. Department of Health and Human Services, Centers for Disease Control and 
Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health; 
2014. Available from: http://www.surgeongeneral.gov/library/reports/50-years-of-progress. 

6. Warner K. The economics of tobacco and health: an overview. In: Abedian I, van der Merwe R, Wilkins N, Jha P, 
editors. The economics of tobacco control: towards an optimal policy mix. Cape Town, South Africa: Applied Fiscal 
Research Centre, University of Cape Town and World Bank; 1998. p. 57-75. 

7. Smith A. An inquiry into the nature and causes of the wealth of nations. London: Methuen & Co., Ltd.; 1776. 

8. Warner KE, Chaloupka FJ, Cook PJ, Manning WG, Newhouse JP, Novotny TE, et al. Criteria for determining an 
optimal cigarette tax: the economist’s perspective. Tob Control. 1995;4(4):380-6. doi: 10.1136/tc.4.4.380. 

9. Jha P, Musgrove P, Chaloupka FJ, Yurekli A. The economic rationale for intervention in the tobacco market. In: Jha P, 
Chaloupka FJ, editors. Tobacco control in developing countries. New York: Oxford University Press; 2000. p. 153-74. 
Available from: http://documents.worldbank.org/curated/en/602821468330954036/pdf/709670WP0tobac00Box370064B00PUBLIC0.pdf. 

10. World Health Organization. Global Adult Tobacco Survey (GATS) fact sheet: China 2010. Geneva: World Health 
Organization; 2010. Available from: http://global.tobaccofreekids.org/files/pdfs/en/GATS_china_2010.pdf. 

11. World Health Organization. Global Adult Tobacco Survey (GATS) fact sheet: Viet Nam 2010. Geneva: World Health 
Organization; 2010. Available from: http://global.tobaccofreekids.org/files/pdfs/en/GATS_vietnam_2010.pdf. 

12. Slovic P, editor. Smoking: risk, perception, and policy. Thousand Oaks, CA: Sage Publications; 2001. 

13. Fong GT, Hammond D, Laux FL, Zanna MP, Cummings KM, Borland R, et al. The near-universal experience of regret 
among smokers in four countries: findings from the International Tobacco Control Policy Evaluation Survey. Nicotine 
Tob Res. 2004;6(Suppl 3):S341-51. doi: 10.1080/14622200412331320743. 

14. Sansone N, Fong GT, Lee WB, Laux FL, Seo HG, Omar M, et al. Comparing the experience of regret and its predictors 
among smokers in four Asian countries: findings from the ITC surveys in Thailand, South Korea, Malaysia, and China. 
Nicotine Tob Res. 2013; 15(10): 1663-72. doi: 10.1093/ntr/ntt032. 

15. U.S. Department of Health and Human Services. Preventing tobacco use among youth and young adults: a report of the 
Surgeon General. Atlanta: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 
National Center for Chronic Disease and Health Promotion, Office on Smoking and Health; 2012. Available from: 
http://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/prevent_youth_by_section.html. 

16. Guhl N, Hughes DW. Cigarette smoking and market failure: a determination of the economically efficient cigarette tax 
rate. Business Quest. 2006. http://www.westga.edu/~bquest/2006/cigarette06.pdf. 

17. Chaloupka FJ, Warner KE. The economics of smoking. NBER working paper 7047. Cambridge, MA: National Bureau 
of Economic Research; 1999. Available from: http://www.nber.org/papers/w7047.pdf. 

18. Chaloupka FJ, Grossman M, Tauras JA. The economics of addiction. In: Jha P, Chalouopka FJ, editors. Tobacco control 
in developing countries. New York: Oxford University Press; 2000. p. 107-29. Available from: 
http://siteresources.worldbank.org/INTETC/Resources/375990-1089904539172/105T0130.PDF. 

19. Becker GS, Murphy KM. A theory of rational addiction. J Polit Econ. 1988;96(4):675-700. doi: 10.1086/261558. 

20. Chaloupka FJ. Rational addictive behavior and cigarette smoking. J Polit Econ. 1991;99(4):722-42. 
doi: 10.1086/261776. 

21. Becker GS, Grossman M, Murphy KM. An empirical analysis of cigarette addiction. Am Econ Rev. 

1994;84(3):396-418. 

22. Ferguson BS. Interpreting the rational addiction model. Health Econ. 2000;9(7):587-98. 
doi: 10.1002/1099-1050(200010)9:7%3C587::AID-HEC538%3E3.0.CO;2-J. 

23. Gruber J, Koszegi B. Is addiction “rational”? Theory and evidence. NBER working paper 7507. Cambridge, MA: 
National Bureau of Economic Research; 2000. http://www.nber.org/papers/w7507.pdf. 




Monograph 21: The Economics of Tobacco and Tobacco Control 


24. Gruber J, Mullainathan S. Do cigarette taxes make smokers happier? NBER working paper 8872. Cambridge, MA: 
National Bureau of Economic Research; 2002. Available from: http://piketty.pse.ens.fr/files/GruberMullainathan2002.pdf. 

25. Suranovic SM, Goldfarb, RS, Leonard TC. An economic theory of cigarette addiction. J Health Econ. 1999; 18(1): 1-29. 
doi: 10.1016/SO 167-6296(98)00037-X. 

26. Suranovic SM. An economic model of youth smoking: tax and welfare effects. Economics working paper archive. 
Washington, DC: George Washington University; 2005. Available from: http://core.ac.uk/download/pdf/9315049.pdf. 

27. Gruber J, Koszegi B. A theory of government regulation of addictive bads: optimal tax levels and tax incidence for 
cigarette excise taxation. NBER working paper 8777. Cambridge, MA: National Bureau of Economic Research; 2002. 
http://www.nber.org/papers/w8777.pdf. 

28. Gruber J, Koszegi B. A modern economic view of tobacco taxation. Paris: International Union Against Tuberculosis 
and Lung Disease; 2008. 

29. Choi K, Boyle RG. Minnesota smokers’ perceived helpfulness of 2009 federal tobacco tax increase in assisting smoking 
cessation: a prospective cohort study. BMC Public Health. 2013;13:965. doi: 10.1186/1471-2458-13-965. 

30. World Bank. Curbing the epidemic: governments and the economics of tobacco control. Development in practice series. 
Jha P, Chaloupka FJ, editors. Washington, DC: World Bank; 1999. Available from: http://www- 
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2000/08/02/000094946_99092312090116/Rendered/PDF/multi_page. pdf. 

31. Economist Intelligence Unit. Worldwide cost of living survey. The Economist. Date accessed: Dec 2012. Cited 15 Sep 
2015. By subscription, http://www.eiu.com/home.aspx. 

32. World Health Organization. WHO report on the global tobacco epidemic, 2013: enforcing bans on tobacco advertising, 
promotion and sponsorship. Geneva: World Health Organization; 2013. Available from: 

http ://www. who. i nt/tobacco/g loba l_re port/2013/en . 

33. World Health Organization. WHO report on the global tobacco epidemic, 2015: raising taxes on tobacco. Geneva: 
World Health Organization; 2015. Available from: http://www.who.int/tobacco/global_report/2015/en. 

34. Blecher EH, van Walbeek CP. An international analysis of cigarette affordability. Tob Control. 2004;13:339-46. 
doi: 10.1136/tc.2003.006726. 

35. Blecher EH, van Walbeek CP. Cigarette affordability trends: an update and some methodological comments. 

Tob Control. 2009;18(3):167-75. doi: 10.1136/tc.2008.026682. 

36. World Health Organization. Appendix IX, tobacco taxes and prices, table 9.1 taxes and retail price for a pack of 
20 cigarettes of the most sold brand, 2014. In: WHO report on the global tobacco epidemic, 2015: raising taxes on 
tobacco. Geneva: World Health Organization; 2015. Available from: 

http://www.who.int/entity/tobacco/global_report/2015/table_9_1_taxes_and_prices_most_sold_brand_of_cigarettes.xls?ua=1. 

37. Chaloupka FJ, Kostova D, Shang C. Cigarette excise tax structure and cigarette prices: evidence from the global adult 
tobacco survey and the U.S. National Adult Tobacco Survey. Nicotine Tob Res. 2014;16(Suppl l):S3-9. 

doi: 10.1093/ntr/nttl21. 

38. Shang C, Chaloupka FJ, Zahra N, Fong GT. The distribution of cigarette prices under different tax structures: findings 
from the International Tobacco Control Policy Evaluation (ITC) Project. Tob Control. 2014;23(Suppl l):i23-29. 

doi: 10.1136/tobaccocontrol-2013-050966. 

39. Hanson A, Sullivan R. The incidence of tobacco taxation: evidence from geographic micro-level data. Nat Tax J. 
2009;62(4):677-98. doi: 10.17310/ntj.2009.4.05. 

40. Harris JE. The 1983 increase in the federal cigarette excise tax. In: Summers LH, editor. Tax policy and the economy, 
Vol. 1. Cambridge, MA: MIT Press; 1987. p. 87-111. Available from: http://www.nber.org/chapters/c10930.pdf. 

41. Keen M. The balance between specific and ad valorem taxation. Fisc Stud. 1998; 19(1): 1-37. 
doi: 10.1111/j.1475-5890.1998.tb00274.x. 

42. Myles G. Imperfect competition and the optimal combination of ad valorem and specific taxation. Int Tax Public 
Financ. 1996;3(l):29-44. doi: 10.1007/BF00400145. 

43. World Health Organization. WHO technical manual on tobacco tax administration. Geneva: World Health 
Organization; 2010. Available from: http://apps.who.int/iris/bitstream/10665/44316/1/9789241563994_eng.pdf. 

44. van Walbeek CP. The economics of tobacco control in South Africa. [Ph.D. dissertation] Cape Town, South Africa: 
School of Economics, University of Cape Town; 2005. Available from: http://tobaccoecon.org/wp-content/uploads/2014/09/van- 
walbeekcp-the-economics-of-tobacco-control-in-south-africa1.pdf. 

45. van Walbeek CP, Lewis Fuller E, Lalta S, Barnett J. The economics of tobacco control in Jamaica: will the pursuit of 
public health place a fiscal burden on the government? Kingston, Jamaica: Ministry of Health; 2005. Available from: 
http://tobaccoecon.org/wp-content/uploads/2014/12/The-Economics-of-Tobacco-Control-in-Jamaica.-Will-the-pursuit-of-Public-Health-place-a- 
Fiscal-Burden-on-the-Government.doc. 




Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


46. van Walbeek CP, Barnett K, Booth A, Lewis FB. A review of excise taxes on cigarettes in Jamaica. Kingston, Jamaica: 
Ministry of Health, Government of Jamaica; 2015. Available from: http://tobaccoecon.org/wp-content/uploads/2014/10/A-Review- 
of-Excise-Taxes-on-Cigarettes-in-Jamaica.pdf. 

47. Houthakker HS, Taylor LD. Consumer demand in the United States, 1929-1970: analyses and projections. Cambridge, 
MA: Harvard University Press; 1966. 

48. Koutsoyannis AP. Demand functions for tobacco. Manch Sch. 1963;31(1): 1-19. 
doi: 10.1111/j.1467-9957.1963.tb01009.x. 

49. Stone R. The analysis of market demand. J Royal Statistical Soc. 1945;108:286-382. doi: 10.2307/2981291. 

50. U.S. Department of Health, Education and Welfare. Smoking and health: report of the advisory committee to the 
Surgeon General of the Public Health Service. Washington, DC: U.S. Department of Health, Education, and Welfare, 
Public Health Service, Office of the Surgeon General; 1964. Available from: http://pr 0 files.nlm.nih.g 0 v/NN/B/C/X/B. 

51. Hamilton JL. The demand for cigarettes: advertising, the health scare, and the cigarette advertising ban. Rev Econ Stat. 
1972;54(4):401-11. doi: 10.2307/1924567. 

52. Lyon HL, Simon JL. Price elasticity of the demand for cigarettes in the United States. Am J Agr Econ. 
1968;50(4):888-95. doi: 10.2307/1237626. 

53. Sumner MT. The demand for tobacco in the UK. Manch Sch. 1971 ;39(l):23-36. 
doi: 10.1111/j. 1467-9957.1971 .tb00365.x. 

54. Warner KE. The effects of the anti-smoking campaign on cigarette consumption. Am J Public Health. 
1977;67(7):645-50. doi: 10.2105/AJPH.67.7.645. 

55. Warner, KE. Clearing the airwaves: the cigarette ad ban revisited. Policy Anal. 1979;5:435-50. 

56. Warner KE. Cigarette smoking in the 1970’s: the impact of the antismoking campaign on consumption. Science. 

1981 ;211(4483):729-31. doi: 10.1126/science.7455711. 

57. Chapman S, Richardson J. Tobacco excise and declining tobacco consumption: the case of Papua New Guinea. 

Am J Public Health. 1990;80(5):537-40. doi: 10.2105/AJPH.80.5.537. 

58. U.S. Department of Health and Human Services. Reducing tobacco use. A report of the Surgeon General. Atlanta: U.S. 
Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic 
Disease Prevention and Health Promotion, Office on Smoking and Health; 2000. Available from: 
http://www.cdc.gov/tobacco/data_statistics/sgr/2000/index.htm. 

59. Chaloupka FJ, Hu T, Warner KE, Jacobs R, Yurekli A. The taxation of tobacco products. In: Jha P, Chaloupka F, 
editors. Tobacco control in developing countries. New York: Oxford University Press; 2000. p. 237-2. Available from: 
http://siteresources.worldbank.org/INTETC/Resources/375990-1089904539172/237TO272.PDF. 

60. International Agency for Research on Cancer. Methods for evaluating tobacco control policies. IARC handbooks of 
cancer prevention, Vol. 12. Lyon, France: International Agency for Research on Cancer; 2008. Available from: 
http://www.iarc.fr/en/publications/pdfs-online/prev/handbook12/Tobacco_vol12.pdf. 

61. Goel RK, Nelson MA. Global efforts to combat smoking—an economic evaluation of smoking control policies. 

Eur J Public Health. 2008;18(6):691-2. doi: 10.1093/eurpub/ckn033. 

62. National Cancer Institute. Tobacco use supplement - current population survey [Website]. Accessed Aug 2016. 
Available from: http://cancercontrol.cancer.gov/brp/tcrb/tus-cps/uses.html. 

63. World Health Organization. Tobacco free initiative. Global Adult Tobacco Survey [Website]. 2016. Available from: 
http://www.who.int/tobacco/surveillance/survey/gats/en. 

64. World Health Organization. Tobacco free initiative. Global Youth Tobacco Survey [Website]. 2016. Available from: 
http://www.who.int/tobacco/surveillance/gyts/en. 

65. International Tobacco Control Policy Evaluation Project. About ITC [Website]. Accessed Aug 2016. Available from: 
http://www.itcproject.org. 

66. Atkinson AB, Skegg JL. Anti-smoking publicity and the demand for tobacco in the UK. Manchester Sch Econ Soc 
Stud. 1973;41(3):265-82. doi: 10.1111/j.l467-9957.1973.tb00081.x. 

67. McGuinness T, Cowling K. Advertising and the aggregate demand for cigarettes. Eur Econ Rev. 

1975;6(3):311-28. doi: 10.1016/0014-2921(75)90015-X. 

68. Royal College of Physicians. Smoking and health. London: Pitman Medical Publishing Co.; 1962. Available from: 
https://www.rcplondon.ac.uk/projects/outputs/smoking-and-health-1962. 

69. Fujii ET. The demand for cigarettes: further empirical evidence and its implications for public policy. Applied Econ. 
1980; 12(4):479-89. doi: 10.1080/00036848000000008. 

70. Leeflang PSH, Reuijl JC. Advertising and industry sales: an empirical study of the West German cigarette market. 

J Mark. 1985;49(fall):92-8. doi: 10.2307/1251435. 

71. Johnson LW. Advertising expenditure and aggregate demand for cigarettes in Australia. Int J Advertising. 
1986;5(l):45-58. 




Monograph 21: The Economics of Tobacco and Tobacco Control 


72. Worgotter GF, Kunze M. Cigarette prices and cigarette consumption in Austria, 1955-1983. NY State J Med. 
1986;86(9):478-9. 

73. Pekurinen M. Economic aspects of smoking: is there a case for government intervention in Finland? Research reports 
16/1991. Helsinki, Finland: National Agency for Welfare and Health; 1991. 

74. Stavrinos VG. The effects of an anti-smoking campaign on cigarette consumption: empirical evidence from Greece. 
ApplEcon. 1987;19(3):323-9. doi: 10.1080/00036848700000004. 

75. Chetwynd J, Coope P, Brodie RJ, Wells E. Impact of cigarette advertising on aggregate demand for cigarettes in New 
Zealand. Brit J Addict. 1988;83(4):409-14. doi: 10.1111/j.1360-0443.1988.tb00487.x. 

76. Harrison R, Chetwynd J, Brodie RJ. The influence of advertising on tobacco consumption: a reply to Jackson and 
Ekelund. Br J Addict. 1989;84(11): 1251-4. doi: 10.1111/j.1360-0443.1989.tb00720.x. 

77. Radfar M. The effect of advertising on total consumption of cigarettes in the UK: a comment. Eur Econ Rev. 

1985;29(2):225-31. doi: 10.1016/0014-2921(85)90053-4. 

78. Witt SF, Pass CL. The effects of health warnings and advertising on the demand for cigarettes. Scott J Polit Econ. 

1981 ;28(l):86-91. doi: 10.1111/j.1467-9485.1981.tb00076.x. 

79. Holak SL, Reddy SK. Effects of a television and radio advertising ban: a study of the cigarette industry. J Mark. 
1986;50(4):219-27. doi: 10.2307/1251297. 

80. Schneider L, Klein B, Murphy KM. Governmental regulation of cigarette health information. J Law Econ. 

1981 ;24(3):575-612. doi: 10.1086/467001. 

81. Seldon BJ, Doroodian K. A simultaneous model of cigarette advertising: effects on demand and industry response to 
public policy. Rev Econ Stat. 1989;71(4):673-7. doi: 10.2307/1928110. 

82. Baltagi BH, Goel RK. Quasi-experimental price elasticities of cigarette demand and the bootlegging effect. 

Am J Agr Econ. 1987;69(4):750-4. doi: 10.2307/1242184. 

83. Baltagi BH, Levin D. Estimating dynamic demand for cigarettes using panel data: the effects of bootlegging, taxation 
and advertising reconsidered. Rev Econ Stat. 1986;68(1): 148-55. 

84. Nguyen L, Rosenqvist G, Pekurinen M. Demand for tobacco in Europe. An econometric analysis of 11 countries for the 
PPACTE project. Helsinki, Finland: National Institute for Health and Welfare (THL); 2012. Available from: 
http://www.tri.ie/uploads/5/2/7/3/52736649/thl_report.pdf. 

85. Huang J, Tauras J, Chaloupka FJ. The impact of price and tobacco control policies on the demand for electronic 
nicotine delivery systems. Tob Control. 2014;23:iii41-47. doi: 10.1136/tobaccocontrol-2013-051515. 

86. Stoklosa M, Drope J, Chaloupka FJ. Prices and e-cigarette demand: evidence from the European Union. Nicotine Tob 
Res. [published online ahead of print 2016 Apr 16]. doi: 10.1093/ntr/ntwl09. 

87. Bishop JA, Yoo JH. “Health scare,” excise taxes and advertising ban in the cigarette demand and supply. Southern Econ 
J. 1985;52(2):402-11. doi: 10.2307/1059626. 

88. Porter RH. The impact of government policy on the U.S. cigarette industry. In: Ippolito PM, Scheffman DT, editors. 
Empirical approaches to consumer protection economics. Washington, DC: Federal Trade Commission; 1986. 

p. 447-84. Available from: https://www.ftc.gov/sites/default/files/documents/reports/empirical-approaches-consumer-protection- 
economics/198404consumereconomics.pdf. 

89. Kao K, Tremblay VJ. Cigarette “health scare,” excise taxes, and advertising ban. Comment. Southern Econ J. 
1988;54(3):770-6. doi: 10.2307/1059019. 

90. Showalter MH. Essays in applied econometrics. Essay III: Monopoly behavior with intertemporal demands [Ph.D. 
dissertation]. Cambridge, MA: Massachusetts Institute of Technology; 1991. 

91. Sung HY, Hu TW, Keeler TE. Cigarette taxation and demand: an empirical model. Contemp Econ Pol. 

1994; 12(3):91 -100. doi: 10.1111/j.l465-7287.1994.tb00437.x. 

92. Chaloupka FJ, Saffer H. Clean indoor air laws and the demand for cigarettes. Contemp Econ Pol. 1992; 10(2):72-83. 
doi: 10.1111/j. 1465-7287.1992.tb00227.x. 

93. Laugesen M, Meads C. Tobacco advertising restrictions, price, income and tobacco consumption in OECD countries, 
1960-1986. Br J Addict. 1991 ;86(10): 1343-54. doi: 10.1111/j.1360-0443.1991.tb01710.x. 

94. Stewart MJ. The effect on tobacco consumption of advertising bans in OECD countries. Int J Advertising. 

1993; 12(2): 155-80. 

95. Harrison R, Chetwynd J. Determinants of aggregate demand for cigarettes in New Zealand. Discussion paper 9002. 
Canterbury, New Zealand: Department of Economics, University of Canterbury; 1990. 

96. Hu TW, Bai J, Keeler TE, Barnett PG, Sung HY. The impact of California Proposition 99, a major anti-smoking law, on 
cigarette consumption. J Public Health Policy. 1994; 15(l):26-36. doi: 10.2307/3342605. 

97. da Costa e Silva VL. The Brazilian cigarette industry: prospects for consumption reduction. In: Abedian I, van der 
Merwe R, Wilkins N, Jha P, editors. The economics of tobacco control: towards an optimal policy mix. Cape Town, 
South Africa: Applied Fiscal Research Centre, University of Cape Town and World Bank; 1998. 



Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


98. Xu X, Hu TW, Keeler T. Optimal cigarette taxation: theory and estimation [Working paper]. Berkeley, CA: School of 
Public Health, University of California, Berkeley; 1998. 

99. Mao ZZ, Jiang JL, Gong ZP. Demand for cigarette and pricing policy: a time series analysis. Chinese Health Econ. 
1997;16(172):50-2. Chinese. 

100. Florkowski WJ, McNamara KT. Policy implications of alcohol and tobacco demand in Poland. J Pol Modeling. 

1992; 14(l):93-8. doi: 10.1016/0161-8938(92)90025-8. 

101. Economics of Tobacco Control in South Africa Project. The economics of tobacco control in South Africa. Report 
submitted to the International Tobacco Initiative. Cape Town, South Africa: Applied Fiscal Research Centre and School 
of Economics, University of Cape Town; 1998. 

102. Reekie WD. Consumers’ surplus and the demand for cigarettes. Manage Decis Econ. 1994;15(3):223-34. 
doi: 10.1002/mde.4090150304. 

103. van Walbeek CP. Excise taxes on tobacco: how much scope does the government have? S Afr J Econ. 

1996;64(1): 12-23. doi: 10.1111/j. 1813-6982.1996.tb01112.x. 

104. Tansel, A. Cigarette demand, health scares and education in Turkey. Appl Econ. 1993;25:521-9. 
doi: 10.1080/00036849300000060. 

105. Maravanyika E. Tobacco production and the search for alternatives in Zimbabwe. In: Abedian I, van der Merwe R, 
Wilkins N, Jha P, editors. The economics of tobacco control: towards an optimal policy mix. Cape Town, South Africa: 
Applied Fiscal Research Centre, University of Cape Town; 1998. p. 272-81. 

106. Gonzales-Rozada M. Argentina: Economia del control del tabaco en los paises del Mercosur y Estados Asociados— 
1996-2004. Washington, DC: Organizacion Panamericana de la Salud; 2006. Available from: 

http://apps.who.int/iris/bitstream/10665/173236/1/Economia%20del%20Control%20del%20Tabaco%20en%20los%20Paises%20del%20Mercosur% 
20y%20Estados%20Asociados.pdf. Spanish. 

107. Ali Z, Rahman A, Rahman T. Appetite for nicotine: an economic analysis of tobacco control in Bangladesh. HNP 
discussion paper: Economics of tobacco control paper no. 16. Washington, DC: World Bank; 2003. Available from: 
http://documents.worldbank.org/curated/en/207721467996775495/pdf/288540Ali1Appetite1whole.pdf. 

108. Guindon GE, Boisclair D. Past, current and future trends in tobacco use. HNP discussion paper: Economics of tobacco 
control no. 6. World Bank. Washington, DC: 2003. Available from: 

http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Guindon-PastCurrent-whole.pdf. 

109. Alcaraz VO. Bolivia: Economia del control del tabaco en los paises del Mercosur y Estados Asociados. Washington, 

DC: Organizacion Panamericana de la Salud; 2006. Spanish. 

110. Iglesias R. A economia do controle do tabaco nos paises Mercosul e associados: Brasil. Washington, DC: Organizacion 
Panamericana de la Salud; 2006. Portuguese. 

111. Debrott Sanchez D. Chile: Economia del control del tabaco en los paises del Mercosur y Estados Asociados. 
Washington, DC: Organizacion Panamericana de la Salud; 2006. Spanish. 

112. Hu T, Mao Z. Economics analysis of tobacco and options for tobacco control: China case study. HNP discussion paper: 
Economics of tobacco control paper no. 3. Washington, DC: World Bank; 2002. 

113. Yuanliang B, Zongyi Z. Aggregate cigarette demand and regional differences in China. Appl Econ. 

2005;37(21):2523-8. doi: 10.1080/00036840500358640. 

114. Hanafy K, Saleh ASE, Elmallah MEBE, Omar HMA, Bakr D, Chaloupka FJ. The economics of tobacco and tobacco 
taxation in Egypt. Paris: International Union Against Tuberculosis and Lung Disease; 2010. Available from: 
http://global.tobaccofreekids.org/files/pdfs/en/Egypt_Tobacco_Economics_en.pdf. 

115. Taal A, Kiivet R, Hu T. The economics of tobacco in Estonia. HNP discussion paper: Economics of tobacco control 
paper no. 19. Washington, DC: World Bank; 2004. Available from: 

http://documents.worldbank.org/curated/en/940641468038054384/pdf/297730PAPER0Es1h0cover0smaller0size.pdf. 

116. Djutaharta T, Surya HV, Pasay NHA, Hendratno K, Adioetomo SM. Aggregate analysis of the impact of cigarette tax 
rate increases on tobacco consumption and government revenue: the case of Indonesia. HNP discussion paper: 
Economics of tobacco control paper no. 25. Washington, DC: World Bank; 2005. Available from: 
http://documents.worldbank.org/curated/en/653681468771663328/pdf/317060HNP0TCP01te0Analysis01public1.pdf. 

117. Ross H, Al-Sadat NA. Demand analysis of tobacco consumption in Malaysia. Nicotine Tob Res. 2007;9(11): 1163-9. 
doi: 10.1080/14622200701648433. 

118. Waters H, Saenz de Miera B, Ross H, Reynales Shigematsu LM. The economics of tobacco and tobacco taxation in 
Mexico. Paris: International Union Against Tuberculosis and Lung Disease; 2010. Available from: 
http://global.tobaccofreekids.org/files/pdfs/en/Mexico_tobacco_taxes_report_en.pdf. 

119. Aloui O. Analysis of the economics of tobacco in Morocco. HNP discussion paper: Economics of tobacco control paper 
no. 7. Washington, DC: World Bank; 2003. Available from: 

http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Aloui-Analysis_of-whole.pdf. 




Monograph 21: The Economics of Tobacco and Tobacco Control 


120. Boshoff WH. Cigarette demand in South Africa over 1996-2006: the role of price, income and health awareness. S Afr J 
Econ. 2008;76(1): 118-31. doi: 10.1111/j.l813-6982.2008.00157.x. 

121. Onder Z. The economics of tobacco in Turkey: new evidence and demand estimates. HNP discussion paper: Economics 
of tobacco control paper no. 2. Washington, DC: World Bank; 2002. Available from: 

http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Onder-TheEconomics-whole.pdf. 

122. Yurekli A, Onder Z, Elibol M, Erk N, Cabuk A, Fisunoglu M, et al. The economics of tobacco and tobacco taxation in 
Turkey. Paris: International Union Against Tuberculosis and Lung Disease; 2010. Available from: 
http://www.who.int/tobacco/en_tfi_turkey_report_feb2011 .pdf. 

123. Peng L, Ross H. The impact of cigarette taxes and advertising on the demand for cigarettes in Ukraine. Cent Eur J 
Public Health. 2009;17(2):93-8. Available from: http://apps.szu.cz/svi/cejph/archiv/2009-2-07-full.pdf. 

124. Ramos A, Curti D. Economia del control del tabaco en los paises del Mercosur y Estados Asociados: Uruguay. 
Washington, DC: Organizacion Panamericana de Salud; 2006. Available from: 

http://apps.who.int/iris/bitstream/10665/173239/1/Economia%20del%20Control%20del%20Tabaco%20en%20los%20Paises%20del%20Mercosur% 
20y%20Estados%20Asociados-Uruguay.pdf. Spanish. 

125. Nelson JP. Cigarette demand, structural change, and advertising bans: international evidence, 1970-1995. BE J Econ 
Anal Policy. 2003;2(l):l-29. doi: 10.2202/1538-0645.1111. 

126. Saffer H, Chaloupka F. The effect of tobacco advertising bans on tobacco consumption. J Health Econ. 

2000;19(6):1117-37. doi: 10.1016/S0167-6296(00)00054-0. 

127. Blecher E. The impact of tobacco advertising bans on consumption in developing countries. J Health Econ. 
2008;27:930-42. doi: 10.1016/j.jhealeco.2008.02.010. 

128. Lewit EM, Coate D, Grossman M. The effects of government regulation on teenage smoking. J Law Econ. 

1981 ;24(3):545-69. doi: 10.1086/466999. 

129. Lewit EM, Coate D. The potential for using excise taxes to reduce smoking. J Health Econ. 1982; 1 (2): 121 -45. 
doi: 10.1016/0167-6296(82)90011 -X. 

130. Mullahy J. Cigarette smoking: habits, health concerns, and heterogeneous unobservables in a microeconometric analysis 
of consumer demand [Ph.D. dissertation]. Charlottesville, VA: University of Virginia; 1985. 

131. Ohsfeldt RL, Boyle RG. Tobacco excise taxes and rates of smokeless tobacco use in the US: an exploratory ecological 
analysis. Tob Control. 1994;3(4):316-23. doi: 10.1136/tc.3.4.316. 

132. Ohsfeldt RL, Boyle RG, Capilouto E. Effects of tobacco excise taxes on the use of smokeless tobacco products in the 
USA. Health Econ. 1997;6(5):525-31. 

doi: 10.1002/(SICI)1099-1050(199709)6:5%3C525::AID-HEC300%3E3.0.CO;2-Y. 

133. Ohsfeldt RL, Boyle RG, Capilouto EL Tobacco taxes, smoking restrictions, and tobacco use. In: Chaloupka FJ, 
Grossman M, Bickel WK, Saffer H, editors. The economics analysis of substance use and abuse: an integration of 
econometrics and behavioral economic research. Chicago: University of Chicago Press; 1999. p. 15-29. Available from: 
http://www.nber.org/chapters/c11154.pdf. 

134. Stehr M. The effect of cigarette taxes on smoking among men and women. Health Econ. 2007; 16(12): 1333-43. 
doi: 10.1002/hec.l223. 

135. Farrelly MC, Bray JW, Pechacek T, Woollery T. Response by adults to increases in cigarette prices by 
sociodemographic characteristics. Southern Econ J. 2001 ;68(1): 156-65. doi: 10.2307/1061518. 

136. Cameron L, Williams J. Cannabis, alcohol and cigarettes: substitutes or complements? Econ Rec. 2001 ;77(236): 19-34. 
doi: 10.1111/1475-4932.00002. 

137. Aristei D, Pieroni L. Addiction, social interactions and gender differences in cigarette consumption. Empirica. 
2009;36(3):245-72. doi: 10.1007/sl0663-008-9083-2. 

138. Chung W, Lim S, Lee S, Choi S, Shin K, Cho K. The effect of cigarette price on smoking behavior in Korea. J Prev 
Med Public Health. 2007;40(5):371-80. doi: 10.3961/jpmph.2007.40.5.371. Korean. 

139. Garcia J, Labeaga JM. Alternative approaches to modeling zero expenditure: an application to Spanish demand for 
tobacco. Oxford Bull Econ Stat. 1996;58(3):489-506. 

140. Jimenez-Martin S, Labeaga JM, Lopez A. Participation, heterogeneity and dynamics in tobacco consumption: evidence 
from cohort data. Health Econ. 1998;7(5):401-14. 

doi: 10.1002/(SICI)1099-1050(199808)7:5<401::AID-HEC361>3.0.CO;2-2. 

141. Labeaga JM. A double-hurdle rational addiction model with heterogeneity: estimating the demand for tobacco. J 
Econometrics. 1999;93(l):49-72. doi: 10.1016/S0304-4076(99)00003-2. 

142. Gruber J, Sen A, Stabile M. Estimating price elasticities when there is smuggling: the sensitivity of smoking to price in 
Canada. J Health Econ. 2003;22(5):821-42. doi: 10.1016/S0167-6296(03)00058-4. 



Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


143. Community Preventive Services Task Force. Reducing tobacco use and secondhand smoke exposure: interventions to 
increase the unit price for tobacco products. Guide to community preventive services: the community guide. Atlanta: 
Centers for Disease Control and Prevention; 2012. Available from: https://www.thecommunityguide.org/findings/tobacco-use-and- 
secondhand-smoke-exposure-interventions-increase-unit-price-tobacco. 

144. Bishop JA, Liu H, Meng Q. Are Chinese smokers sensitive to price? China Econ Rev. 2007; 18(2): 113-21. 
doi: 10.1016/j.chieco.2006.12.001. 

145. Mao ZZ, Sung HY, Hu TW, Yang G. The demand for cigarettes in China. In: Hu TW, editor. Tobacco control policy 
analysis in China: economics and health. Singapore: World Scientific Publishing Co.; 2008. p. 129-58. 

doi: 10.1142/9789812792365_0007. 

146. Hausman J. Specification tests in econometrics. Econometrica. 1978;46(6): 1251-71. Available from: 
http://econweb.tamu.edu/keli/Hausman%201978.pdf. 

147. Karki YB, Dev Pant K, Pande BR. A study on the economics of tobacco in Nepal. HNP discussion paper: Economics of 
tobacco control paper no. 13. Washington, DC: World Bank; 2003. Available from: 

http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Karki-AStudy_whole.pdf. 

148. Kyaing NN. Tobacco economics in Myanmar. HNP discussion paper: Economics of tobacco control paper no. 14. 
Washington, DC: World Bank; 2003. Available from: 

http://documents.worldbank.org/curated/en/202411468279318033/pdf/288900Kyaing1Tobacco1whole.pdf. 

149. Lance PM, Akin JS, Dow WH, Loh CP. Is cigarette smoking in poorer nations highly sensitive to price? Evidence from 
Russia and China. J Health Econ. 2004;23(1): 173-89. doi: 10.1016/j.jhealeco.2003.09.004. 

150. Ogloblin C, Brock G. Smoking in Russia: the “Marlboro Man” rides but without “Virginia Slims” for now. Comp Econ 
Stud. 2003;45(1):87-103. doi: 10.1057/palgrave.ces.8100001. 

151. Ross HZ, Shariff S, Gilmore A. Economics of tobacco taxation in Russia. Paris: International Union Against 
Tuberculosis and Lung Disease; 2008. Available from: 
http://global.tobaccofreekids.org/files/pdfs/en/Russia_tobacco_taxes_full_en.pdf. 

152. Hu TW, Mao Z, Shi J, Chen W. Tobacco taxation and its potential impact in China. Paris: International Union Against 
Tuberculosis and Lung Disease; 2008. Available from: 
http://global.tobaccofreekids.org/files/pdfs/en/China_tobacco_taxes_report_en.pdf. 

153. White JS, Li J, Hu TW, Fong GT, Jiang Y. The effect of cigarette prices on brand-switching in China: a longitudinal 
analysis of data from the ITC China Survey. Tob Control. 2014;23(Suppl l):i54-60. 

doi: 10.1136/tobaccocontrol-2012-050922. 

154. Huang J, Zheng R, Chaloupka FJ, Fong GT, Li Q, Jiang Y. Chinese smokers’ cigarette purchase behaviours, cigarette 
prices and consumption: findings from the ITC China Survey. Tob Control. 2014;23(Suppl l):i67-72. 

doi: 10.1136/tobaccocontrol-2013-051057. 

155. Nargis N, Ruthbah UH, Hussain AK, Fong GT, Huq I, Ashiquzzaman SM. The price sensitivity of cigarette 
consumption in Bangladesh: evidence from the International Tobacco Control (ITC) Bangladesh Wave 1 (2009) and 
Wave 2 (2010) Surveys. Tob Control. 2014;23(Suppl l):i39-47. doi: 10.1136/tobaccocontrol-2012-050835. 

156. Sayginsoy O, Yurekli AA, de Beyer J. Cigarette demand, taxation, and the poor: a case study of Bulgaria. HNP 
discussion paper: Economics of tobacco control paper no. 4. Washington, DC: World Bank; 2002. Available from: 
http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Sayginsoy-CigaretteBulgaria- 
whole.pdf. 

157. Nassar H. The economics of tobacco in Egypt: a new analysis of demand. HNP discussion paper: Economics of tobacco 
control paper no. 8. Washington, DC: World Bank; 2003. Available from: 

http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Nassar-TheEconomics-whole.pdf. 

158. John RM. Price elasticity estimates for tobacco products in India. Health Policy Plan. 2008;23(3):200-9. 
doi: 10.1093/heapol/czn007. 

159. Adioetomo SM, Djutaharta T, Hendratno K. Cigarette consumption, taxation, and household income: Indonesia case 
study. HNP discussion paper: Economics of tobacco control paper no. 26. Washington, DC: World Bank; 2005. 
Available from: http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627- 
1095698140167/AdioetomoCigaretteConsumptionFinal.pdf. 

160. Sweis NJ, Chaloupka FJ. The economics of tobacco use in Jordan. Nicotine Tob Res. 2014;16(Suppl l):S30-6. 
doi: 10.1093/ntr/ntt058. 

161. Jimenez-Ruiz JA, Saenz de Miera B, Reynales-Shigematsu LM, Waters HR, Hernandez-Avila M.The impact of taxation 
on tobacco consumption in Mexico. Tob Control. 2008; 17(2): 105-10. doi: 10.1136/tc.2007.021030. 

162. Kyaing NN, Perucic A-M, Rahman K. Study on poverty alleviation and tobacco control in Myanmar. HNP discussion 
paper: Economics of tobacco control paper no. 31. Washington, DC: World Bank; 2005. Available from: 
http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/MyanmarTobaccoFinalSm.pdf. 



Monograph 21: The Economics of Tobacco and Tobacco Control 


163. Gardes F, Starzec C. Are tobacco and alcohol expenditures price elastic? The case of Poland consumption. Paris: 

Universite Paris I (Cersem); CNRS Team, INSEE; 2004. Available from: 
http://global.tobaccofreekids.org/files/pdfs/en/Poland_tobaco_taxes_report_en.pdf. 

164. Berg GD, Kaempfer WH. Cigarette demand and tax policy for race groups in South Africa. Appl Econ. 

2001 ;33(9): 1167-73. doi: 10.1080/00036840122752. 

165. van Walbeek CP. The distributional impact of changes in tobacco prices. S Afr J Econ. 2002;70(3):258-67. 
doi: 10.1111/j.1813-6982.2002.tb01304.x. 

166. Arunatilake N, Opatha M. The economics of tobacco in Sri Lanka. HNP discussion paper: Economics of tobacco 
control paper no. 12. Washington, DC: World Bank; 2003. Available from: 
http://www.escholarship.org/uc/item/31q733jf.pdf;origin=repeccitec. 

167. Sarntisart I. An economic analysis of tobacco control in Thailand. HNP discussion paper: Economics of tobacco control 
paper no. 15. Washington, DC: World Bank; 2003. Available from: 

http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Resources/281627-1095698140167/Sarntisart- 

AnEconomic_Thailand_whole.pdf. 

168. Bilgic A, Florkowski WJ, Akbay C. Demand for cigarettes in Turkey: an application of count data models. Empirical 
Econ. 2010;39(3):733-65. doi: 10.1007/s00181-009-0320-8. 

169. Krasovsky K, Andreeva T, Krisanov D, Mashliakivsky M, Rud G. Economics of tobacco control in Ukraine from the 
public health perspective. Kiev, Ukraine: Polygraph Center TAT; 2002. 

170. Van Kinh H, Ross H, Levy D, Nguyen TM, Vu TBN. The effect of imposing a higher, uniform tobacco tax in Vietnam. 
Health Res Policy Systems. 2006;4(1):6. doi: 10.1186/1478-4505-4-6. 

171. Kostova D, Tesche J, Perucic A-M, Yurekli A, Asma S; and GATS Collaborative Group. Exploring the relationship 
between cigarette prices and smoking among adults: a cross-country study of low- and middle-income nations. Nicotine 
Tob Res. 2014;16(Suppl 1):S 10-15. doi: 10.1093/ntr/nttl70. 

172. Douglas S. The duration of the smoking habit. Econ Inq. 1998;36(l):49-64. doi: 10.1111/j. 1465-7295.1998.tb01695.x. 

173. Forster M, Jones AM. The role of tobacco taxes in starting and quitting smoking: duration analysis of British data. 

J Royal StatSoc. 2001; 164(3):517-47. doi: 10.1111/1467-985X.00217. 

174. Lopez Nicolas A. How important are tobacco prices in the propensity to start and quit smoking? An analysis of smoking 
histories from the Spanish National Health Survey. Health Econ. 2002; 11 (6):521 -35. 

175. Peretti-Watel P. Pricing policy and some other predictors of smoking behaviours: an analysis of French retrospective 
data. Int J Drug Policy. 2005; 16(1): 19-26. doi: 10.1016/j.drugpo.2004.06.003. 

176. Franz GA. Price effects on the smoking behaviour of adult age groups. Public Health. 2008;122(12): 1343-8. 
doi: 10.1016/j.puhe.2008.05.019. 

177. DeCicca P, Kenkel D, Mathios A. Cigarette taxes and the transition from youth to adult smoking: smoking initiation, 
cessation, and participation. J Health Econ. 2008;27(4):904-17. doi: 10.1016/j.jhealeco.2008.02.008. 

178. Tauras JA. Public policy and smoking cessation among young adults in the United States. Health Pol. 
2004;68(3):321-32. doi: 10.1016/j.healthpol.2003.10.007. 

179. Tauras JA, Chaloupka FJ. Determinants of smoking cessation: an analysis of young adult men and women. In: 

Grossman M, Hsieh CR, editors. The economic analysis of substance use and abuse: the experience of developed 
countries and lessons for developing countries. Cheltenham, England: Edward Elgar Publishing; 2001. p. 337-64. 

180. Hyland A, Laux FL, Higbee C, Hastings G, Ross H, Chaloupka FJ, et al. Cigarette purchase patterns in four countries 
and the relationship with cessation: findings from the International Tobacco Control (ITC) Four Country Survey. 

Tob Control. 2006;15(Suppl 3):iii59-64. doi: 10.1136/tc.2004.009886. 

181. Ross H, Blecher E, Yan L, Hyland A. Do cigarette prices motivate smokers to quit? New evidence from the ITC survey. 
Addiction. 2011; 106(3):609-19. doi: 10.1111/j. 1360-0443.2010.03192.x. 

182. Shang C, Chaloupka F, Kostova D. Who quits? An overview of quitters in low- and middle-income countries. 

Nicotine Tob Res. 2014;16(Suppl l):S44-55. doi: 10.1093/ntr/nttl79. 

183. Ross H, Kostova D, Stoklosa M, Leon M. The impact of cigarette excise taxes on smoking cessation rates from 1994 to 
2010 in Poland, Russia, and Ukraine. Nicotine Tob Res. 2014;16(Suppl l):S37-43. doi: 10.1093/ntr/ntt024. 

184. World Health Organization. Gender, women, and the tobacco epidemic. Geneva: World Health Organization; 2010. 
Available from: http://www.who.int/tobacco/publications/gender/women_tob_epidemic/en. 

185. Cawley J, Markowitz S, Tauras J. Lighting up and slimming down: the effects of body weight and cigarette prices on 
adolescent smoking initiation. J Health Econ. 2004;23(2):293-311. doi: 10.1016/j.jhealeco.2003.12.003. 

186. Hersch J. Gender, income levels, and the demand for cigarettes. J Risk Uncertain. 2000;21(2):263-82. 
doi: 10.1023/A: 1007815524843. 

187. Chaloupka FJ. Men, women, and addiction: the case of cigarette smoking. NBER working paper 3297. Cambridge, MA: 
National Bureau of Economic Research; 1990. Available from: http://www.nber.org/papers/w3267.pdf. 



Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


188. Chaloupka FJ. Contextual factors and youth tobacco use: policy linkages. Addiction. 2003;98(Suppl 1): 147-9. 
doi: 10.1046/j. 1360-0443.98.si. 10.x. 

189. Grossman M, Chaloupka FJ. Cigarette taxes. The straw to break the camel’s back. Public Health Rep. 
1997;112(4):290-7. 

190. Warren CW, Jones NR, Peruga A, Chauvin J, Baptiste J-P, Costa de Silva V, et al. Global youth tobacco surveillance, 
2000-2007. MMWR Surveill Summ. 2008;57(1): 1 -28. Available from: http://www.cdc.gov/mmwr/pdf/ss/ss5701.pdf. 

191. Lewit EM, Hyland A, Kerrebrock N, Cummings KM. Price, public policy, and smoking in young people. Tob Control. 
1997;6(Suppl 2):S17-24. doi: 10.1136/tc.6.suppl_2.S17. 

192. Chaloupka FJ, Grossman M. Price, tobacco control policies and youth smoking. NBER working paper 5740. 

Cambridge, MA: National Bureau of Economic Research; 1996. Available from: http://www.nber.org/papers/w5740.pdf. 

193. Gruber J, Zinman J. Youth smoking in the United States: evidence and implications. In: Gruber J, editor. Risky 
behaviour among youths: an economic analysis. Chicago: University of Chicago Press; 2001. p. 69-120. 

194. Tauras JA, Markowitz S, Cawley J. Tobacco control policies and youth smoking: evidence from a new era. In: Lindgren 
B, Grossman M, editors. Substance use: individual behaviour, social interactions, markets and politics. Bingley, 
England: Emerald Group Publishing, Ltd.; 2005. p. 227-91. doi: 10.1016/S0731-2199(05)16013-0. 

195. Carpenter C, Cook PJ. Cigarette taxes and youth smoking: new evidence from national, state, and local Youth Risk 
Behavior Surveys. J Health Econ. 2008;27(2):287-99. doi: 10.1016/j.jhealeco.2007.05.008. 

196. Chaloupka FJ, Grossman M, Tauras JA. Public policy and youth smokeless tobacco use. Southern Econ J. 
1997;64(2):503-16. doi: 10.2307/1060863. 

197. Tauras J, Powell L, Chaloupka F, Ross H. The demand for smokeless tobacco among male high school students in the 
United States: the impact of taxes, prices and policies. Appl Econ. 2007;39(1):31-41. 

doi: 10.1080/00036840500427940. 

198. Harris JE, Chan SW. The continuum-of-addiction: cigarette smoking in relation to price among Americans aged 15-29. 
Health Econ. 1999;8(l):81-6. doi: 10.1002/(SICI)1099-1050(199902)8:1%3C81::AID-HEC401%3E3.0.CO;2-D. 

199. Dupont SD, Ward AJ. The economic impacts of cigarette tax reductions on youth smoking in Canada. St. Catharines, 
Ontario, Canada: Brock University; 2002. 

200. Waller BJ, Cohen JE, Ferrence R, Bull S, Adlaf EM. The early 1990s cigarette price decrease and trends in youth 
smoking in Ontario. Can J Public Health. 2003;94(l):31-5. 

201. Emery S, White MM, Pierce JP. Does cigarette price influence adolescent experimentation? J Health Econ. 
2001;20(2):261-70. doi: 10.1016/S0167-6296(00)00081-3. 

202. Liang L, Chaloupka FJ. Differential effects of cigarette price on youth smoking intensity. Nicotine Tob Res. 
2002;4(1):109-14. doi: 10.1080/14622200110103188. 

203. Ross H, Chaloupka FJ, Wakefield M. Youth smoking uptake progress: price and public policy effects. Eastern Econ J. 
2006;32(2):355-67. 

204. Slater SJ, Chaloupka FJ, Wakefield M, Johnston LD, O’Malley PM. The impact of retail cigarette marketing practices 
on youth smoking uptake. Arch Pediatr Adolesc Med. 2007; 161(5):440-5. doi: 10.1001/archpedi.l61.5.440. 

205. Kidd MP, Hopkins S. The hazards of starting and quitting smoking: some Australian evidence. Econ Rec. 

2004;80(249): 177-92. doi: 10.1111/j.l475-4932.2004.00171.x. 

206. Grignon M, Pierrard B. Youth tobacco initiation and the effect of tobacco price: evidence from France. Presented at the 
4th European Conference on Health Economics, Paris, 2002. Available from: http://www.ces- 
asso.org/sites/default/files/grignon.pdf. 

207. Gohlmann S. The determinants of smoking initiation: empirical evidence for Germany. Ruhr economic papers #27. 
Essen, Germany: Bochum, Dortmund, Duisburg; 2007. Available from: 

https://www.econstor.eu/bitstream/10419/26792/1/541708252.PDF. 

208. Douglas S, Hariharan G. The hazard of starting smoking: estimates from a split population duration model. J Health 
Econ. 1994; 13(2):213-30. doi: 10.1016/0167-6296(94)90024-8. 

209. Guindon GE. The impact of tobacco prices on smoking onset: a methodological review. Tob Control. 2014;23(2):e5. 
doi: 10.1136/tobaccocontrol-2012-050496. 

210. DeCicca P, Kenkel D, Mathios A. Putting out the fires: will higher taxes reduce the onset of youth smoking? J Polit 
Econ. 2002;110(l):144-69. doi: 10.1086/324386. 

211. DeCicca P, Kenkel D, Mathios A. The fires are not out yet: higher taxes and young adult smoking. Adv Health Econ 
Health Serv Res. 2005;16:293-312. doi: 10.1016/S0731-2199(05)16014-2. 

212. Tauras JA, O’Malley PM, Johnston LD. Effects of price and access laws on teenage smoking initiation: a national 
longitudinal analysis. NBER working paper 8331. Cambridge, MA: National Bureau of Economic Research; 2001. 
Available from: http://www.nber.org/papers/w8331.pdf. 



Monograph 21: The Economics of Tobacco and Tobacco Control 


213. Cawley J, Markowitz S, Tauras J. Obesity, cigarette prices, youth access laws and adolescent smoking intiation. Eastern 
Econ J. 2006;32:149-70. Available from: http://web.holycross.edu/RePEc/eej/Archive/Volume32/V32N1P149_170.pdf. 

214. Powell LM, Tauras JA, Ross H. The importance of peer effects, cigarette prices and tobacco control policies for youth 
smoking behavior. J Health Econ. 2005;24(5):950-68. doi: 10.1016/j.jhealeco.2005.02.002. 

215. Ross H, Powell LM, Tauras JA, Chaloupka FJ. New evidence on youth smoking behavior based on experimental price 
increases. Contemp Econ Policy. 2005;23(2): 195-210. doi: 10.1093/cep/byi015. 

216. Katzman B, Markowitz S, McGeary KA. An empirical investigation of the social market for cigarettes. Health Econ. 
2007; 16(10): 1025-39. doi: 10.1002/hec.l215. 

217. Laxminarayan R, Deolalikar A. Tobacco initiation, cessation, and change: evidence from Vietnam. Health Econ. 
2004;13(12):1191-201. doi: 10.1002/hec.932. 

218. Ross H. The Ukraine (Kiev) 1999 Global Youth Tobacco Survey: economic issues. HNP discussion paper: Economics 
of tobacco control paper no. 20. Washington, DC: World Bank; 2004. Available from: 
http://documents.worldbank.org/curated/en/899301468339026108/pdf/298610UA0tobac1tobacco0paper0no1020.pdf. 

219. Ross H. Russia (Moscow) 1999 Global Youth Tobacco Survey: economic aspects. HNP discussion paper: Economics of 
tobacco control paper no. 23. Washington, DC: 2004. Available from: http://www- 

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2004/10/28/000090341_20041028102232/Rendered/PDF/301920PAPER0HN1 ia 
GYTS1DP2301public1.pdf. 

220. Joseph, RA, Chaloupka, FJ. The influence of prices on youth tobacco use in India. Nicotine Tob Res. 

2014;16(Suppl l):S24-9. doi: 10.1093/ntr/ntt041. 

221. Kostova D, Ross H, Blecher E, Markowitz S. Prices and cigarette demand: evidence from youth tobacco use in 
developing countries. NBER working paper 15781. Cambridge, MA: National Bureau of Economic Research; 2010. 
Available from: http://www.nber.org/papers/w15781.pdf. 

222. Nikaj S, Chaloupka FJ. The effect of prices on cigarette use among youths in the global youth tobacco survey. Nicotine 
Tob Res. 2014;16(Suppl l):S16-23. doi: 10.1093/ntr/ntt019. 

223. Tauras JA, Peck R, Chaloupka FJ. The role of retail prices and promotions in policy determining cigarette brand market 
shares. Rev Ind Organ. 2006;28(3): 153-284. doi: 10.1007/s 11151-006-0016-6. 

224. Evans WN, Farrelly MC. The compensating behavior of smokers: taxes, tar and nicotine. Rand J Econ. 
1998;29(3):578-95. doi: 10.2307/2556105. 

225. Farrelly MC, Nimsch CT, Hyland A, Cummings M. The effects of higher cigarette prices on tar and nicotine 
consumption in a cohort of adult smokers. Health Econ. 2004;13(l):49-58. doi: 10.1002/hec.820. 

226. Jones A. A systems approach to the demand for alcohol and tobacco. Bull Econ Res. 1989;41(2):85-105. 
doi: 10.1111/j. 1467-8586.1989.tb00282.x. 

227. Bask M, Melkersson M. Rationally addicted to drinking and smoking? Appl Econ. 2004;36(4):373-81. 
doi: 10.1080/00036840410001674295. 

228. Jimenez S, Labeaga JM. Is it possible to reduce tobacco consumption via alcohol taxation? Health Econ. 
1994;3(4):231-41. doi: 10.1002/hec.4730030405. 

229. Zhao X, Harris MN. Demand for marijuana, alcohol and tobacco: participation, levels of consumption and cross¬ 
equation correlations. Econ Rec. 2004;80(251):394-410. doi: 10.1111/j. 1475-4932.2004.00197.x. 

230. Guindon GE, Nandi, A, Chaloupka, FJ, Jha P. Socioeconomic differences in the impact of smoking tobacco and alcohol 
prices on smoking in India. NBER working paper 17580. Cambridge, MA: National Bureau of Economic Research; 
2011. Available from: http://www.nber.org/papers/w17580.pdf. 

231. Goel RK, Morey MJ. The interdependence of cigarette and liquor demand. Southern Econ J. 1995 ;62(2):451 -9. 
doi: 10.2307/1060696. 

232. Decker SL, Schwartz AE. Cigarettes and alcohol: substitutes or complements? NBER working paper 7535. Cambridge, 
MA: National Bureau of Economic Research; 2000. Available from: http://www.nber.org/papers/w7535.pdf. 

233. Picone GA, Sloan F, Trogdon JG. The effect of the tobacco settlement and smoking bans on alcohol consumption. 
Health Econ. 2004;13(10):1063-80. doi: 10.1002/hec.930. 

234. Pacula RL. Adolescent alcohol and marijuana consumption: is there really a gateway effect? NBER working paper 
6348. Cambridge, MA: National Bureau of Economic Research; 1998. Available from: http://www.nber.org/papers/w6348.pdf. 

235. Dee TS. The complementarity of teen smoking and drinking. J Health Econ. 1999; 18(6):769-93. 
doi: 10.1016/SO 167-6296(99)00018-1. 

236. Markowitz S, Tauras J. Even for teenagers, money does not grow on trees: teenage substance use and budget contraints. 
NBER working paper 12300. Cambridge, MA: National Bureau of Economic Research; 2006. Available from: 
http://www.nber.org/papers/w12300.pdf. 



Chapter 4: The Impact of Tax and Price on the Demand for Tobacco Products 


237. Chaloupka FJ, Pacula RL, Farrelly MC, Johnson LD, O’Malley PM, Bray JW. Do higher cigarette prices encourage 
youth to use marijuana? NBER working paper 6939. Cambridge, MA: National Bureau of Economic Research; 1999. 
Available from: http://www.nber.org/papers/w6939. 

238. Farrelly MC, Bray JW, Zarkin GA, Wendling BW. The joint demand for cigarettes and marijuana. Evidence from the 
National Household Surveys on Drug Abuse. J Health Econ. 2001 ;20(1):51-68. Available from: 
https://libres.uncg.edU/ir/uncg/f/J_Bray_Joint_2001.pdf. 

239. Pacula RL. Does increasing the beer tax reduce marijuana consumption? J Health Econ. 1998; 17(5):557-85. 
doi: 10.1016/S0167-6296(97)00039-8. 

240. Moore MJ. Death and tobacco taxes. Rand J Econ. 1996;27(2):415-28. doi: 10.2307/2555934. 

241. Colman G, Grossman M, Joyce T. The effect of cigarette excise taxes on smoking before, during and after pregnancy. 

J Health Econ. 2003;22(6): 1053-72. doi: 10.1016/j.jhealeco.2003.06.003. 

242. Evans WN, Ringel JS. Can higher cigarettes taxes improve birth outcomes? J Public Econ. 1999;72:135-54. 
doi: 10.1016/S0047-2727(98)00090-5. 

243. Ringel JS, Evans WN. Cigarette taxes and smoking during pregnancy. Am J Public Health. 2001 ;91(11): 1851-56. 
doi: 10.2105/AJPH.91.11.1851. 

244. Adda J, Cornaglia F. The effect of bans and taxes on passive smoking. Am Econ J: Appl Econ. 2010;2(l):l-32. 
doi: 10.1257/app.2.1.1. 

245. Markowitz S. The effectiveness of cigarette regulations in reducing cases of sudden infant death syndrome. J Health 
Econ. 2008;27(l):106-33. doi: 10.1016/j.jhealeco.2007.03.006. 

246. Chou SY, Grossman M, Saffer H. An economic analysis of adult obesity: results from the Behavioral Risk Factor 
Surveillance System. J Health Econ. 2004;23(3):565-87. doi: 10.1016/j.jhealeco.2003.10.003. 

247. Gruber J, Frakes M. Does falling smoking lead to rising obesity? J Health Econ. 2006;25(2): 183-97. 
doi: 10.1016/j.jhealeco.2005.07.005. 

248. Nonnemaker J, Finkelstein E, Engelen M, Hoerger T, Farrelly M. Have efforts to reduce smoking really contributed to 
the obesity epidemic? Econ Inq. 2009;47(2):366-76. doi: 10.1111/j.1465-7295.2008.00147.x. 

249. American Cancer Society Cancer Action Network. Saving lives, saving money: a state-by-state report on the health and 
economic impact of tobacco taxes. Washington, DC: American Cancer Society; 2011. Available from: 
http://www.acscan.org/pdf/tobacco/reports/acscan-tobacco-taxes-report.pdf. 

250. International Union Against Tuberculosis and Lung Disease. Tobacco control: economic reports, [no date] 

[cited 2016 June 9]. Available from: http://www.tobaccofreeunion.org/index.php/resources/economic-reports. 

251. Goodchild M, Perucic A-M, Nargis N. Modelling the impact of raising tobacco taxes on public health and finance. Bull 
World Health Organ. 2016;94:250-7. doi: 10.2471/BLT. 15.164707. 

252. The ERC Group. Population, adult 2011; Cigarette pieces, in millions, 1990-2011; share of total cons. 1990-2011. 
Market Research. Date accessed: Dec 2012. Available by subscription from: http://www.marketresearch.com/ERC-Statistics-lntl- 
plc-v1068. 

253. Johnston LD, O’Malley PM, Miech RA, Bachman JG, Schulenberg JE. Monitoring the Future national results on 
adolescent drug use: overview of key findings, 2015. Ann Arbor, MI: Institute for Social Research, University of 
Michigan; 2016. 

254. Orzechowski W, Walker RC. The tax burden on tobacco: historical compilation, 2014. Vol. 49. Arlington, VA: 
Orzechowski and Walker; 2014. Available from: http://old.taxadmin.org/fta/tobacco/papers/tax_burden_2014.pdf. 



